(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



111 



(12) 



(11) EP 0 592 198 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
10.04.2002 Bulletin 2002/15 

(21) Application number: 93307921.2 

(22) Date of filing: 06.10.1993 



(51) into/: B41J 3/407, B41J 32/00, 
B41J 11/70 



(54) Tape printing device and tape cartridge used therein 

Auf Band druckendes Gerat und Bandkassette zur Verwendung hierbei 
Dispositif d'tmpression pour rubans et cartouche a ruban utiiisee dans le dispositif 



(84) Designated Contracting States: 


• Watanabe, Kenji, c/o King Jim Co., Ltd. 


DE FR GB IT NL 


Chiyoda-ku, Tokyo (JP) 


(30) Priority: 06.10.1992 JP 26716692 


(74) Representative: Tomlinson, Kerry John 


13.10.1992 JP 30030492 


Frank B. Dehn & Co., 


04.11.1992 JP 29499192 


European Patent Attorneys, 


12.02.1993 JP 4749293 


179 Queen Victoria Street 




London EC4V 4EL (GB) 


(43) Date of publication of application: 


13.04.1994 Bulletin 1994/15 


(56) References cited: 




EP-A- 0 473 147 EP-A- 0 497 352 


(60) Divisional application: 


EP-A- 0 506 461 EP-A- 0 526 078 


01201996.4/1 132 216 


EP-A- 0 534 799 EP-A- 0 574 1 65 


01201995.6/1 134 086 


US-A- 4 479 730 US-A- 5 224 784 


(73) Proprietors: 


• PATENT ABSTRACTS OF JAPAN vol. 7 no. 157 


• SEIKO EPSON CORPORATION 


(M-227) [1302J ,9 July 1983 & JP-A-58 063494 


Shinjuku-ku Tokyo-to (JP) 


(CANON K.K.) 15 April 1983, 


• KING JIM CO., LTD. 


• PATENT ABSTRACTS OF JAPAN vol. 14 no. 378 


Tokyo 101 (JP) 


(M-1011) [4321] ,15 August 1990 & JP-A-02 




139271 (MATSUSHITA ELECTRIC IND. CO. LTD.) 


(72) Inventors: 


29 May 1990, 


• Nunokawa, Masahiko, 


♦ RESEARCH DISCLOSURE, no. 286, February 


c/o Seiko Epson Corporation 


1988 NEW YORK, USA, page 77 DISCLOSED 


Suwa-shi, Nagano-ken (JP) 


ANONYMOUSLY RIBBON CARTRIDGE 




DETECTION' 



CO 

CO 



CM 
CD 
IT) 

O 

Q_ 

LU 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until (he opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



1 



EPO 592 198 B1 



2 



Description 

[0001] The present invention relates to a tape printing 
device for printing a desirable series of characters on a 
tape and cutting the tape to a label of a desirable length, 
and also to a tape cartridge used in the tape printing 
device for receiving a tape therein. More specifically, the 
invention is to a technique attaining accurate but simple 
printing on a variety of tapes such as different widths, 
colors, and materials. 

[0002] Devices for printing a desirable series of char- 
acters on a surface of an adhesive tape, which has a 
rear face with an adhesive previously applied thereon, 
and cutting the tape to a label of a desirable length (here- 
inafter referred to as tape printing device) are generally 
known and conveniently used in houses and offices. 
Such a tape printing device does not require any addi- 
tional or specific peripheral equipment, but realizes ef- 
ficient direct printing of characters or symbols on an ad- 
hesive tape and cutting of the tape to an adhesive label. 
With this tape printing device, for example, a user can 
print a title of a business file, music, or movie on a tape 
and apply an adhesive label with the title onto a spine 
of a file or a back of an audio cassette tape or a video 
tape conveniently at any desirable place. 
[0003] A variety of tape cartridges including tapes of 
different widths and ink of different colors are commer- 
cially available to meet various demands for such a tape 
printing device. The tapes in the tape cartridge range 
from a relatively wide tape preferably applicable to a 
thick spine of a large file to a relatively narrow tape as 
of several millimeters in width desirably applicable to a 
narrow back of an audio cassette tape. The tape printing 
device itself has been improved greatly to have a plu- 
rality of functions to realize beautiful printing and allow 
selection of a desirable printing style. 
[0004] The inventors have found that it is unexpect- 
edly difficult to obtain desirable labels using the conven- 
tional tape printing device with tapes of significantly dif- 
ferent widths. When the difference in the tape width is 
relatively small, such a problem is not clearly recog- 
nized. 

[0005] A variety of tapes and printing styles make op- 
eration and control of the tape printing device undesir- 
ably complicated, thus damaging the essential advan- 
tage of the tape printing device that realizes simple label 
printing. When printing of a large point number is imple- 
mented whiie a tape cartridge with a narrow tape, is set 
in the tape printing device, or when a series of charac- 
ters of a standard font are changed to have a wider font, 
the characters may be mistakenly printed out of the tape 
width or a predetermined length. 
[0006] In the tape printing device, a desirable series 
of characters and symbols are printed on a certain 
length of a long tape, and the certain length of the tape 
with the print thereon is then cut to a label of a desirable 
length manually or automatically. Left and right margins 
in a longitudinal direction of the tape on the cut tape 



(hereinafter referred to as the label) are respectively de- 
fined as feeding distances of the tape from a cut end of 
the tape to a starting position of printing and from an end 
position of printing to a cutting position. In the conven- 

s tional tape printing devices, the lengths of the left and 
right margins are generally fixed. The tape used in the 
tape printing device has a peeling sheet attached on a 
rear face thereof to become adhesive when the peeling 
sheet is peeled off, and is formed to allow thermal trans- 

10 fer printing. This makes the tape relatively expensive, 
and the margins on the tape are thereby fixed to have 
lengths as small as possible. 

[0007] Each label includes a printed portion of desir- 
able characters and left and right margins. Since the 
*s lengths of the margins are fixed in the conventional tape 
printing device, the ratio of the printed portion to the mar- 
gins can not be determined arbitrarily by the user and 
may be unbalanced. 

[0008] A mechanism allowing the user to specify the 
20 lengths of margins has been proposed. When a plurality 
of tapes of different widths are used, however, optimal 
setting of margins for a tape of a certain width is not 
suitable-for other tapes of different widths. Setting of the 
margin lengths is thus required every time when the tape 
25 cartridge is changed to have a tape of a different width. 
[0009] The tape printing device generally uses a ther- 
mal transfer printing mechanism to make the printing 
mechanism and thereby the whole device preferably 
compact. For the same purpose, a fixed printing head 
so of a sufficient printing range is used to implement print- 
ing. 

[0010] in the thermal transfer printing, an ink ribbon 
as well as the tape is accommodated in the tape car- 
tridge so as to be overlapped with each other at a posi- 

35 tion of a platen roller. When the tape cartridge is set in 
the tape printing device to ready for printing, the tape 
and the ink ribbon are held at the overlapped position 
between the thermal head and the platen roller. When 
power is supplied to the printing head synchronously 

40 with feeding of the tape, ink on the ink ribbon is melted 
and transferred onto the surface of the tape for printing. 
[0011] When the user arbitrarily selects the tape 
width, a printing range of the thermal head may become 
greater than the actual width of the tape set in the de- 

45 vice, that is, characters may be printed outside the tape 
width. 

[0012] A method of prohibiting execution of printing 
has been proposed to prevent waste of labels, in the 
compact tape printing device, however, a display unit is 
so made relatively small and insufficient for informing the 
user of a detailed cause of such prohibition. The user 
needs to operate a layout display function to find the 
cause. 

[0013] Another proposed method executes printing ir- 
55 respective of the printing range out of the tape width to 
obtain a label with partly missing characters. The defec- 
tive label informs the user of a cause of printing failure. 
There are problems described below. 
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[0014] Even when the tape cartridge has a relatively 
narrow tape therein, the ink ribbon accommodated in the 
tape cartridge has a width equal to or greater than a 
printing range of the printing head. This makes the ink 
ribbon to be positioned between the printing head and 
the platen roller and prevents the printing head to be 
directly slid against the platen roller. 
[0015] When the printing range exceeds the tape 
width, ink on the ink ribbon is undesirably applied on the 
platen roller. This leads to unintentional spots on a rear 
face of the label when another tape of a greater width is 
subsequently used for printing. Ink adhering to the plat- 
en roller changes the diameter of the platen roller to vary 
the left and right margins of the tape or the character 
size or to cause mechanical troubles. 
[0016] According to the above results, the user of the 
conventional tape printing device should change the 
form, the font size, and the margin setting every time 
when a tape of a different width is used for printing. The 
user also needs to check whether the tape cartridge set 
in the tape printing device includes a tape of a certain 
width corresponding to the printing range to prevent 
characters from being printed out of tape width. 
[0017] JP-2-139271 discloses a printer having a car- 
riage on which an ink ribbon cassette having a bar-code 
is mounted, The bar-code is read by a photodetector 
and printing conditions are controlled according to infor- 
mation carried by the bar-code. 
[0018] EP-A-0473147 discloses a tape printer appa- 
ratus having a tape cassette detector that detects the 
presence or absence of a tape cassette and the type of 
tape cassette relative to a parameter such as tape width. 
The tape cassette detector comprises two switch parts. 
[0019] The paper "Ribbon Cartridge Detection", Re- 
search Disclosure No. 286, February 1988, New York, 
U.S.A., page 77 discloses a printer having a ribbon car- 
tridge sensor. A ribbon cartridge has a tab and the car- 
tridge sensor detects cartridge type and installation of 
the cartridge from the position and length of the cartridge 
tab. 

[0020] EP-A-0497352 discloses a tape printer having 
a tape-width detecting unit and an ink-material detecting 
unit. The ink material detecting unit comprises a move- 
able plate and micro-switch which may come into con- 
tact with the upper portion of a groove provided on a 
tape cassette to detect whether the tape cassette has 
low or high melting point ink. The present invention is 
characterised over this document. 
[0021] JP-A-58-063494 describes a printer with a key 
switch for discriminating an ink ribbon cassette by the 
condition in which the key switch is fitted into a recess 
provided in the iower surface of the cassette. 
[0022] One object of the invention is to accordingly 
provide a novel tape printing device and a tape cartridge 
used therein which do not require any troublesome man- 
agement according to the type of tape used in the de- 
vice. 

[0023] Another obj ect of the i nvention is to rea I ize sim- 



ple and efficient printing of a desirable series of charac- 
ters on a tape. 

[0024] Still another object of the invention is to im- 
prove the operation conditions by applying a plurality of 

5 different types of tape cartridges each receiving a tape 
of a different type to a tape printing device. 
[0025] The above and other related objects are real- 
ized by a tape cartridge of the present invention. 
[0026] The present invention provides a tape car- 

10 tridge accommodating a tape (T) and detachably receiv- 
able in a tape printing device for printing a desirable se- 
ries of characters on said tape (T), 
said tape cartridge comprising: 

'S a characteristic element formed on the tape car- 
tridge storing specific information relating to said 
tape (T) in a certain form readable by said tape print- 
ing device, characterised by 
the characteristic element comprising three detec- 
20 tion holes arranged in a triangular configuration. 

[0027] The specific information in the characteristic 
element may be mechanically readable by the tape 
printing device. Alternatively, the characteristic element 

25 may store the specific information on the tape as mag- 
netic data. In the latter case, the magnetic data stored 
in the characteristic element may be updated. 
[0028] The specific information on the tape stored in 
the characteristic element favorably includes a width of 

30 the tape, but may include other data such as the color 
or material of the tape, identification of a user, a pass- 
word and a residual amount of the tape. 
[0029] The invention also provides a tape printing de- 
vice for printing a desirable series of characters on a 

35 tape and a tape cartridge with the tape accommodated 
therein, the tape printing device detachably receiving 
the tape cartridge, said tape cartridge comprising: 

a characteristic element formed on the tape car- 
40 tridge storing specific information relating to said 
tape (T) in a certain form readable by said tape print- 
ing device, and 

said tape printing device comprising: 

45 input means for inputting said desirable series 

of characters, 

characteristic element recognition means for 
recognizing a characteristic element provided 
on said tape cartridge; and 
so character series modification means for modi- 

fying and printing said desirable series of char- 
acters input by said input means based on re- 
sults of said recognition by said characteristic 
element recognition means, 

55 

characterised by 

the characteristic element comprising three detec- 
tion hoies arranged in a triangular configuration. 
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[0030] Preferably, the tape printing device for printing 
a desirable series of characters on a tape detachably 
receives a tape cartridge which has a characteristic el- 
ement showing at least a difference of a tape width to 
discriminate the tape. Such a tape printing device pref- 
erably includes an input unit for inputting the desirable 
series of characters, a characteristic element reading 
unit for reading the characteristic element of the tape 
cartridge to extract specific information magnetically 
stored therein, and a printing unit for determining at least 
one out of a number of points of the desirable series of 
characters to be printed on the tape, a layout of the de- 
sirable series of characters, and a feeding torque of the 
tape based on results of the reading by the characteristic 
element reading unit, and printing the desirable series 
of characters on the tape according to the determina- 
tion. 

[0031] Alternatively, the tape printing device detach- 
ably receiving a tape cartridge, which has a character- 
istic element showing at least a difference of a tape 
width to discriminate the tape, so as to print a desirable 
series of characters on a tape specifically includes an 
input unit for inputting the desirable series of characters, 
a characteristic element reading unit for reading the 
characteristic element of the tape cartridge to extract 
specific information magnetically stored therein, a pos- 
sible arrangement display unit for displaying a plurality 
of possible arrangements, on the tape, of the desirable 
series of characters input by the input unit, based on 
results of the reading by the characteristic element read- 
ing unit, a character series arranging unit for selecting 
a specific character arrangement out of the possible ar- 
rangements and arranging the desirable series of char- 
acters input by the input unit according to the specific 
character arrangement, and a printing unit for printing 
the series of characters arranged by the character se- 
ries arranging unit on the tape. 

[0032] The specific information on the tape may be 
used for setting left and right margins. For this purpose, 
a tape printing device for printing a sentence on a tape 
and cutting and discharging the tape specifically in- 
cludes a margin information setting and storing unit for 
setting and storing margin information representing at 
least one of lengths of a left margin and a right margin 
to be set before and after the sentence printed on the 
cut tape, a tape width detection unit for detecting tape 
width information representing a width of the tape set in 
the device, and a margin setting unit for setting the left 
margin and the right margin in printing, based on the 
margin information stored in the margin information set- 
ting and storing unit as well as the tape width information 
detected by the tape width detection unit. 
[0033] In one application, the margin information set- 
ting and storing unit sets and stores the lengths of the 
left margin and the right margin as relative values, and 
the margin setting unit then converts the relative values 
to absolute values based on the tape width information 
and sets the left and right margins corresponding to the 



absolute values. 

[0034] The specific information on the tape may also 
be used for driving a printing head. For this purpose, a 
tape printing device for printing a sentence including one 

s or a plurality of lines of input characters on a tape and 
cutting and discharging the tape specifically includes a 
tape width information reading unit for reading tape 
width information representing a width of the tape set in 
the device, and a head driving range control unit for driv- 

10 ing specific dot elements in a certain range according to 
the tape width information out of a plurality of dot ele- 
ment arranged in series on a printing head. 
[0035] Embodiments of the present invention will now 
be described, by way way of example only, with refer- 

15 ence to the accompanying drawings, in which: 

Fig. 1 is a plan view illustrating a tape printing device 
1 as a first embodiment according to the invention; 
Fig. 2 is a right side view showing the tape printing 
20 device 1 of Fig. 1 ; 

Fig. 3 is a plan view showing assembly of a tape 
cartridge 10 in the first embodiment; 
Fig. 4 is a bottom view showing the tape cartridge 
10 of Fig. 3; 

25 Fig. 5 is an end view illustrating the tape cartridge 
10 taken on the line V-V of Fig. 3; 
Fig. 6 is an end view showing an internal structure 
of the tape cartridge 10 with a 6 mm wide tape; 
Fig. 7 is an end view showing an internal structure 

30 of the tape cartridge 1 0 with a 24 mm wide tape; 

Fig. 8 shows a relationship between the width of a 
tape T accommodated in the tape cartridge 10 and 
the depth of three detection holes 18K; 
Fig. 9 is an end view illustrating the tape printing 

35 device 1 taken on the line IX-IX of Fig. 1; 

Fig. 10 is a plan view showing a typical structure of 
a tape cartridge holder unit 50A; 
Fig. 1 1 is a perspective view illustrating a gear train 
and a mechanism for shifting a printing head 60 be- 

40 tween a retreated position and a printing position; 

Fig. 12 is an end view showing the mechanism for 
shifting the printing head 60 taken on the line XII-XH 
of Fig. 10; 

Fig. 1 3 is an end view showing a cutting mechanism 

45 taken on the line XIEI-XilE of Fig. 10; 

Fig. 14 is a block diagram showing a circuitry struc- 
ture of tape printing device 1 ; 
Fig. 15 shows a typical example of a key arrange- 
ment on an input unit 50C; 

50 Fig. 16 shows a structure of a display unit SOD; 

Fig. 17 shows an exemplified layout displayed on 
the display unit SOD; 

Fig. 1 8 shows typical examples of left and right mar- 
gins set on the tape; 
55 Fig. 19 shows a set of printing fonts stored in a mask 
ROM 118; 

Fig. 20 shows a font map used in three-line printing; 
Fig. 21 is a flowchart showing a plural-line printing 
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routine; 

Fig. 22 shows a modification of the first embodi- 
ment; 

Fig. 23 is a block diagram illustrating a general elec- 
tric structure of a second embodiment in accord- 
ance with the invention; 

Fig. 24 is a flowchart schematically showing a rou- 
tine of specifying a print format in the second em- 
bodiment; 

Fig. 25 is a flowchart schematically showing a print- 
ing routine in the second embodiment; 
Fig. 26 illustrates typical examples of a post-print 
feeding process in the second embodiment; 
Fig. 27 is a flowchart showing a printing process in 
a third embodiment in accordance with the inven- 
tion; and 

Fig. 28 is a block diagram illustrating a modified 
structure of the third embodiment. 
Fig. 29 is a flowchart showing an example of adjust- 
ing the power supply time. 
Fig, 30 is a flowchart showing an example of torque 
variation. 

[0036] Fig. 1 is a plan view illustrating a tape printing 
device 1 embodying the invention, and Fig. 2 is a right 
side view of the tape printing device 1 . In the description 
below, the relative position of each constituent, for ex- 
ample, right, left, upper, or lower, corresponds to the 
drawing of Fig. 1 . 

[0037] As shown in Figs. 1 and 2, the tape printing 
device 1 includes a casing 50H for accommodating a 
variety of constituents, an input unit 50C having sixty- 
three keys, a freely openable cover 50K, a display unit 
SOD arranged visibly through a window 50M of the cover 
50K for displaying a series of characters or other re- 
quired information, and a tape cartridge holder unit 50A 
(see Fig. 10) disposed on a left upper portion of the de- 
vice 1 , which a tape cartridge 10 is detachably attached 
to. A window for checking attachment of the tape car- 
tridge 10 is provided on the cover 50K. Both windows 
SOL and 50M are covered with transparent plastic 
plates. 

[0038] Operation of the tape printing device 1 thus 
constructed is described briefly. In a first step, an oper- 
ator opens the cover 50K and attaches the tape car- 
tridge 10 to the tape cartridge holder unit 50A. After clos- 
ing the cover 50K, the operator turns on a power switch 
50J externally mounted on a right side wall of a main 
body of the device 1 as shown in Fig. 2. The device 1 
subsequently executes an initial processing to ready for 
an input of letters or characters. The operator then in- 
puts a desirable series of letters or characters with the 
keys on the input unit 50C. Although input of letters is 
implemented directly through key operation of the input 
unit 50C, an additional process such as conversion from 
the input letters into Chinese characters may be re- 
quired in certain linguistic areas using two-bite charac- 
ters like Chinese characters. When the operator in- 



structs printing through a key operation, the device 1 
drives a thermal transfer printer unit SOB to start printing 
on a tape T fed from the tape cartridge 10. The tape T 
with the letters or characters printed thereon is fed out 
5 of a tape outlet 10A disposed on a left side wall of the 
tape printing device 1 . 

[0039] The tape T used in the embodiment has a print- 
ing surface specifically processed for preferable ink 
spread by thermal transfer and an adhesive rear face 

io which a pee! tape is applied on. After the printed tape T 
is cut by a desirable length to a label with a built-in blade 
cutter and the peel tape is peeled off, the label with char- 
acters and symbols printed thereon is applied onto any 
desirable place. 

15 [0040] Structure and functions of the tape cartridge 
10 are described mainly based on the plan view of Fig. 
3, the bottom view of Fig. 4, and the cross sectional view 
of Fig. 5 taken on the line V-V of Fig. 3. Each tape car- 
tridge 1 0 having a similar structure can hold a tape of a 

20 predetermined width. Five types of tape cartridges for 
tapes of 6 mm, 9 mm, 12 mm, 18 mm, and 24 mm in 
width are prepared in the embodiment. Fig. 6 is a partly 
broken cross sectional view showing an internal struc- 
ture of the tape cartridge 10, which includes a 6 mm wide 

25 tape T running through centers of an ink ribbon core 22, 
a ribbon winding core 24, and a platen 12. Fig. 7 is also 
a cross sectional view showing the same with a 24 mm 
wide tape T Numbers or symbols representing respec- 
tive constituents are omitted in Fig. 7 for clarity of the 

30 drawing. In Figs. 6 and 7, part of a printing head 60 is 
drawn together with the cross section of the tape car- 
tridge 10 to show attachment of the tape T in the tape 
printing device 1 . 

[0041] The platen 12 is a hollow cylindrical member 

35 covered with a platen rubber 14 of a predetermined 
width corresponding to the width of the tape T. The plat- 
en rubber 14 improves contact of the tape T to an ink 
ribbon R and the printing head 60 for desirable printing. 
In the embodiment, two types of the platen rubber 14 

40 are used; a 1 2 mm wide platen rubber for 6 mm, 9 mm, 
and 1 2 mm tapes (see Fig. 6), and a 1 8 mm wide platen 
rubber for 18 mm and 24 mm tapes (see Fig. 7). 
[0042] The platen 12 has a smaller-diametral upper 
end and a smaller-diametral lower end. The platen 12 

*5 is freely rotatable since the smaller-diametral upper end 
and the smaller-diametral lower end are rotatably fit in 
apertures 16A and 18A of a top wall 16 and a bottom 
wall 18 of the tape cartridge 10, respectively. The aper- 
tures 16A and 18A are formed in substantially elliptic 

50 shape as seen in Fig. 4. The hollow platen 12 accom- 
modated in the tape cartridge 10 is attached to and de- 
tached from a platen driving shaft (described later) dis- 
posed in the tape printing device 1 according to attach- 
ment and detachment of the tape cartridge 10. The plat- 

55 en 12 has six engagement grooves 12A arranged at the 
equal intervals on an inner surface thereof along a ro- 
tational axis of the platen 12 as shown in Figs. 4 and 6. 
The engagement grooves 12A engage with the platen 
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driving shaft to transmit a driving force of the driving 
shaft. 

[0043] The tape cartridge 10 is also provided with a 
tape core 20 which a long tape T is wound on, the ink 
ribbon core 22, and the ribbon winding core 24. The tape 
cartridge 10 further includes a printing head receiving 
hole 32 which the printing head 60 enters and goes in. 
The printing head receiving hole 32 is defined by a guide 
wall 34. 

[0044] The tape core 20 is a hollow, large-diametrai 
cylindrical reel for placing a long tape T wound on a rel- 
atively large-diametrai bobbin in the tape cartridge 10. 
Since a total thickness of the wound tape T on the tape 
core 20 is smali as compared with the diametral of the 
tape core 20, a rotational angular velocity of the tape 
core 20 for pulling an outer-most wind of the tape T 
{shown as a in Fig. 3) out of the tape core 20 at a certain 
rate is approximately same as a rotational angular ve- 
locity of the tape core 20 for pulling an inner-most wind 
of the tape (shown as p in Fig. 3) at the same rate. A 
sufficiently large radius of curvature of tape core 20 al- 
lows even a tape T having poor resistance to a bending 
stress to be wound on the tape core 20 without difficulty. 
[0045] As shown in Fig. 3, the tape core 20 has a shaft 
hole 20B on a center thereof, which rotatably receives 
a shaft member 18B uprightly projecting from the bottom 
wall 18 of the tape cartridge 10 as clearly seen in Fig. 
5, The tape core 20 is provided with a pair of circular 
thin films 20A respectively applied on axial upper and 
lower ends of the tape core 20. The thin film 20A has an 
adhesive layer. Since the film 20A functioning as a 
flange with respect to the tape T has the adhesive layer 
facing the tape T, side edges of the tape T lightly adhere 
to the film 20A. This keeps the roll of the tape T wound 
when rotation of the platen 12 pulls the tape T out and 
makes the tape core 20 drivingly rotate. 
[0046] As shown in Fig. 3, the tape T wound and ac- 
commodated in the tape core 20 runs to the platen 12 
via a tape guide pin 26 uprightly projecting from the bot- 
tom wall 18 of the tape cartridge 10 and goes out of the 
tape outlet 10A of the tape cartridge 10. The tape outlet 
1 0A has a guide element 1 0B of a predetermined length 
formed along a feeding direction of the tape T. While the 
tape cartridge 10 is set in the tape cartridge holder unit 
50A, the printing head 60 is placed in the printing head 
receiving hole 32. Under such conditions, the tape T is 
held between the printing head 60 and the platen 12 and 
fed according to rotation of the platen 12. 
[0047] The apertures 16A and 18A receiving the up- 
per and lower ends of the platen 12 are formed in elliptic 
shape as mentioned above, and the platen 12 is mova- 
ble along longitudinal axes of the apertures 1 6A and 1 8A 
when the tape cartridge 1 0 is not set in the tape printing 
device 1 . When the tape T outside the tape cartridge 10 
is being pressed into the tape cartridge 10, the platen 
1 2 moves along a feeding direction of the tape T Move- 
ment of the platen 12 causes the platen rubber 14 on 
the platen 12 to be in contact with a circumference of 



the tape guide pin 26 and securely holds the tape T be- 
tween the platen rubber 14 and the tape guide pin 26. 
This interferes with further movement of the tape T. Such 
a structure effectively prevents from the tape T being 

5 mistakenly pressed into the tape cartridge 10. 

[0048] Winding procedure of the ink ribbon R is now 
described. The ink ribbon core 22 includes a hollow, 
small-diametral cylindrical member having smaller-di- 
ametral upper and lower ends as clearly seen in Figs. 6 

10 and 7. The smaller-diametral lower end has six engage- 
ment grooves formed as first engaging elements 22A 
arranged at the equal intervals as shown in Figs. 3 and 
4. The smaller-diametral lower end of the ink ribbon core 
22 is loosely fitted in a circular first fitting aperture 18C 

15 formed on the bottom wall 18 of the tape cartridge 10. 
The upper hollow end of the ink ribbon core 22 is loosely 
fitted in a cylindrical guide projection 1 6C protruded from 
the top wall 16 of the tape cartridge 10. The ink ribbon 
core 22 is accordingly held to be drivingly rotatable ac- 

20 cording to pull-out of the ink ribbon R. 

[0049] As shown in Figs. 3 and 4, a substantially L- 
shaped first engagement piece 18D is formed on the 
bottom wall 18 of the tape cartridge 10 to be positioned 
in the vicinity of the lower ends of the ink ribbon core 22 

25 and the ribbon winding core 24 (described later). The 
first engagement piece 18D is formed by cutting part of 
the bottom wall 18 of the tape cartridge 10 (hatched por- 
tion designated as X in Fig. 3). Resilience of the material 
of the bottom wall 18 allows a free end of the first en- 

30 gagement piece 1 8D to be movable around a base por- 
tion 18E integrally formed with the bottom wall 18 along 
the plane of the bottom wall 1 8 . When no force is applied 
onto the first engagement piece 18D, the free end of the 
first engagement piece 18D is positioned inside the cir- 

35 cumference of the first fitting aperture 1-8C and engag- 
es with one of the six engaging elements 22A formed 
on the lower end of the ink ribbon core 22 loosely fitted 
in the fitting aperture 18C. This effectively prevents the 
ink ribbon core 22 from being unintentionally rotated and 

40 the ink ribbon R from being slack. 

[0050] The ink ribbon R wound and accommodated in 
the ink ribbon core 22 is pulled out via a ribbon guide 
roller 30 and runs along the guide wall 34 to the ribbon 
winding core 24. In the middle of the ribbon path, the ink 

45 ribbon R reaches a position facing the platen 12 to be 
overlapped with the tape T. In Fig. 3, yand 5 respectively 
show the running conditions of the ink ribbon R when 
the tape cartridge 10 is still unused and new, that is, 
when only a starting end of the ink ribbon R is on the 

so ribbon winding core 24, and when the whole ink ribbon 
R is wound on the ribbon winding core 24. 
[0051] The ribbon winding core 24 includes a hollow 
cylindrical member of substantially the same shape as 
the ink ribbon core 22 as shown in Figs. 3 and 4. The 

55 hollow cylindrical member has smaller-diametral upper 
and lower ends in the same manner as the ink ribbon 
core 22. The lower end has six engagement grooves 
formed as second engaging elements 24A arranged at 
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the equal intervals. As is the platen 12, the ribbon wind- 
ing core 24 rotates through engagement with a ribbon 
winding core driving shaft (described later) disposed in 
the tape printing device 1. The ribbon winding core 24 
thus has six engagement grooves 24B arranged at the 
equal intervals on an inner surface of the hollow cylin- 
drical member along a rotational axis of the ribbon wind- 
ing core 24. The smaller-diametral upper and lower 
ends of the ribbon winding core 24 are loosely and ro- 
tatable fitted in a top circular fitting aperture 16G and a 
bottom circular fitting aperture 18G formed on the top 
wall 16 and the bottom wall 18 of the tape cartridge 10, 
respectively. 

[0052] In the same manner as the ink ribbon core 22, 
a substantially L-shaped second engagement piece 
18H is formed on the bottom wal! 18 of the tape cartridge 
10 to prevent unintentiona! rotation of the ribbon winding 
core 24. The second engagement piece 18H is formed 
by cutting part of the bottom wall 18 of the tape cartridge 
10 (hatched portion designated as Y in Fig. 3). When 
the tape cartridge 1 0 is not set in the tape printing device 
1, a free end of the second engagement piece 18H is 
positioned inside the circumference of the bottom fitting 
aperture 18G and engages with one of the six second 
engaging elements 24A formed on the lower end of the 
ribbon winding core 24. The ribbon winding core 24 is 
thereby not rotated in such a direction as to slacken the 
ink ribbon R wound thereon. The free ends of the first 
engagement piece 18D and the second engagement 
piece 18H are respectively positioned not to be perpen- 
dicular but to be inclined to the first and second engag- 
ing elements 22A and 24A. This prevents the ink ribbon 
core 22 and the ribbon winding core 24 from rotating in 
undesirable directions as described above. The ribbon 
winding core 24 readily rotates in a normal winding di- 
rection of the ink ribbon R. 

[0053] Engagement of the first engaging element 22A 
of the ink ribbon core 22 with the first engagement piece 
18D and that of the second engaging element 24A of 
the ribbon winding core 24 with the second engagement 
piece 18H effectively prevent the ink ribbon R from un- 
desirably slackening while the tape cartridge 10 is not 
set in the tape printing device 1 . The engagement is re- 
leased when the tape cartridge 10 is set in the tape car- 
tridge holder unit 50A. The releasing procedure is de- 
scribed later with a typical structure of the tape cartridge 
holder unit 50A. 

[0054] The ink ribbon R wound on the ribbon winding 
core 24 is a thermal transfer ribbon having a predeter- 
mined width corresponding to the width of the tape T 
used for printing. In the embodiment, a 12 mm wide ink 
ribbon R is used for 6 mm, 9 mm, and 1 2 mm wide tapes 
T as shown in Fig. 6, a 18 mm wide ink ribbon R for a 
18 mm wide tape T (not shown), and a 24 mm wide ink 
ribbon R for a 24 mm wide tape T as shown in Fig. 7. 
[0055] When the width of the ink ribbon R is equal to 
the height of the tape cartridge 10 (see Fig. 7), the top 
wall 16 and the bottom wall 18 of the tape cartridge 10 



guide the ink ribbon R. No additional flange is thus re- 
quired on the circumference of the ribbon winding core 
24 for controlling and adjusting a winding position of the 
ink ribbon R. When the width of the ink ribbon R is smail- 

5 er than the height of the tape cartridge 10, on the other 
hand, a flange 24C is formed on the circumference of 
the ribbon winding core 24 to guide the ink ribbon R to 
go through a printing position of the platen 12. The 
flange 24C is formed in a certain size corresponding to 

10 the width of the ink ribbon R. 

[0056] In the embodiment, there are tape cartridges 
10 of five different sizes corresponding to the width of 
the tape T as described above. Since a printable area 
of the tape T differs according to the width of the tape 

15 T, a variety of condition setting procedures are required. 
The tape printing device 1 detects the size of the tape 
cartridge 10 and automatically executes required set- 
ting, thus making the user free from troublesome setting. 
The tape cartridge 10 of the embodiment has first 

20 through third detection holes 18Ka, 18Kb, and 18Kc 
formed on the bottom wall 18 corresponding to the size 
of the tape T as shown in Fig. 4. Namely, depths of the 
three detection holes 18Ka, 18Kb, and 18Kc are 
changed according to the width of the tape T accommo- 

25 dated in the tape cartridge 10. 

[0057] Fig. 8 shows a relationship between the width 
of the tape T accommodated in the tape cartridge 10 
and the depths of the three detection holes 18Ka, 18Kb, 
and 18Kc. As shown in Fig. 8, the first detection hole 

30 1 8Ka is formed shallow and the second and third detec- 
tion holes 18Kb, 18Kc of the tape cartridge 10 are 
formed deep for a 6 mm wide tape. The first and third 
detection holes 18Ka, 18Kc are formed deep for a 9 mm 
wide tape; only the third detection hole 18Kc is deep for 

35 a 12 mm wide tape; and the first and second detection 
holes 18Ka, 18Kb are deep for a 18 mm wide tape. Only 
second detection hole 1 8kb is formed deep for a 24 mm 
wide tape. Since the size of the tape cartridge 10 is des- 
ignated as a combination of the depths of the three de- 

40 tection holes 18Ka through 18Kc, the user can also 
check the tape cartridge 10 with eyes. 
[0058] The tape cartridge 10 thus constructed is set 
in the tape cartridge holder unit 50A of the tape printing 
device 1 . The tape printing device 1 includes an exten- 
ds sion unit 50E for connecting various packs optionally 
supplied as external memory elements, the input unit 
50C, and a control circuit unit 50F for controlling the dis- 
play unit 50D and the printer unit 50B as shown in the 
cross sectional view of Fig. 9 taken on the line IX-IX of 

50 Fig. 1 . 

[0059] The tape printing device 1 is also provided on 
a bottom face thereof with a battery holder unit 501 for 
receiving six SUM-3 cells working as a power source of 
the whole device 1. The power switch 50 J is mounted 
55 on the right side wall of the tape printing device 1 (see 
Fig. 2). Power may be supplied from a plug SON (see 
Fig. 2) formed on the right side wail of the device 1 to 
be connectable with an AC adapter (not shown). 
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[0060] Mechanical constituents of the tape printing 
device 1 are described hereinafter. Fig. 10 is a plan view 
showing a typical structure of the tape cartridge holder 
unit 50A, and Fig. 11 is a perspective view illustrating 
an essential structure of a driving mechanism 50P for 
driving the platen 12 and the other elements by means 
of power of a stepping motor 80. 
[0061] The tape cartridge holder unit 50A is disposed 
in a left upper position of a main body of the tape printing 
device 1 and defines an attachment space correspond- 
ing to the shape of the tape cartridge 10 as shown in 
Fig. 10. The platen driving shaft and the ribbon winding 
core driving shaft respectively engaging with the hollow 
members of the platen 12 and the ribbon winding core 
24 as well as the printing head 60 are uprightly disposed 
in the attachment space of the tape cartridge holder unit 
50Aas shown in Fig. 11. The tape cartridge holder unit 
50A is also provided on a lower portion thereof with the 
driving mechanism 50P for transmitting rotation of the 
stepping motor 80 to the platen 12 and other elements. 
The driving mechanism 50P disposed below the tape 
cartridge holder unit 50A is not observable even when 
the cover 50k is open. Fig. 11 shows the driving mech- 
anism SOP when the inner case of the tape cartridge 
holder unit 50A is eliminated. The attachment space of 
the tape cartridge holder unit 50A is covered with the 
cover 50K while the tape printing device 1 is in service. 
[0062] The tape cartridge 1 0 is attached to or replaced 
in the tape cartridge holder unit 50A while the cover 50K 
is open. When a slide button 51 (see Figs. 1 and 10) 
disposed before the tape cartridge holder unit 50A is slid 
rightward {in the drawing), engagement of the cover 50K 
with the main body of the device 1 is released, so that 
the cover 50K rotates around a cover hinge 54 mounted 
on a rear portion of the main body of the device 1 to be 
opened. A spring arm 52A integrally formed with the 
slide button 52 engages with an engaging element of 
the main body of the device 1 to continuously apply a 
leftward (in the drawing) pressing force to the slide but- 
ton 52. 

[0063] When the cover 50K is opened through oper- 
ation of the slide button 52, the printing head 60 for print- 
ing the tape T of the tape cartridge 10 is retreated to 
allow the tape cartridge 10 to be attached or detached. 
The printing head 60 is rotatably mounted on a head 
rotating shaft 64 projected from a base board 61 as 
clearly seen in Fig. 11. The printing head 60 includes a 
head body 65 having a plurality of heating dot elements, 
a radiator plate 65b holding the head body 65 via an 
insulator 65a, a frame element 67 for supporting the ra- 
diator plate 65b through a connection plate 67a, a coil 
spring 66 pressing the printing head 60 in an initial di- 
rection, and a flexible cable constituting an electric wir- 
ing to the head body 65. 

[0064] The printing head 60 is only roughly aligned 
with the platen 12 in the tape cartridge 10 through at- 
tachment of the tape cartridge 10 in the tape printing 
device 1 . Namely, the printing head 60 is not always in 



contact with the platen rubber 14 along the height of the 
platen 12 uniformly when the tape cartridge 10 is set in 
the device 1 . In the tape printing device 1 of the embod- 
iment, the connection plate 67a is fixed to the frame el- 

s ement 67 via a pin 67b inserted into an opening of the 
connection plate 67a, and the radiator plate 65b holding 
the head body 65 is thus rotatable around the pin 67b. 
This allows the head body 65 to hold the tape T between 
the platen 12 and the head body 65 and to be uniformly 

'0 in contact with the height of the platen 12 irrespective 
of the attachment conditions of the tape cartridge 1 0 with 
respect to the tape cartridge holder unit 50A when the 
printing head 60 is pressed towards the platen 12. 
[0065] A lower end of the frame element 67 is extend- 

15 ed to form a link plate 62. The link plate 62 is positioned 
in a gear train shown in Fig. 11, and has a free end po- 
sitioned in the vicinity of a boundary of the display unit 
50D (see Fig. 10). The free end of the link plate 62 holds 
one end of a coil spring 69 to connect a driving member 

20 63 with the link plate 62. The driving member 63 having 
a substantially triangular shape has a first end 63a hold- 
ing the other end of the coil spring 69 and a second end 
63b placed opposite to the cover 50K as shown in Fig. 
11. An operation arm 50S is extended from the cover 

25 50K to be positioned opposite to the second end 63b of 
the driving member 63, and presses the second end 63b 
when the cover 50K is dosed. 
[0066] Fig, 12 is a cross sectional view schematically 
showing such a movement described above, taken on 

30 the line Xll-Xli of Fig. 10. When the cover 50K is pressed 
downward, the operation arm 50S presses the second 
end 63b of the driving member 63 downward, and the 
link plate 62 rotating ly moves rightward (in Fig. 11) via 
the coil spring 69, accordingly. Such a rotating move- 
rs ment of the link plate 62 rotates the printing head 60 
against the pressing force of the coil spring 66. The print- 
ing head 60 thereby moves from its retreated position 
to a printing position facing the platen 12 of the tape car- 
tridge 10 set in the tape printing device 1 . When the cov- 

40 er 50K is closed, the printing head 60 is accordingly 
shifted to the printing position. When the cover 50K is 
opened, on the contrary, the printing head 60 is shifted 
to the retreated position to allow the tape cartridge 10 
to be detached or attached. The printing head 60 once 

45 retreated is kept in the retreated position by means of 
the coil spring 66 while the cover 50K is open, and goes 
back to the printing position to press against the platen 
12 when the cover 50K is closed. 
[0067] As described previously, the first engagement 

so piece 18D and the second engagement piece 18H are 
formed on the bottom wall 18 of the tape cartridge 10 to 
engage with the first engaging element 22A and the sec- 
ond engaging element 24A so as to prevent unintention- 
al rotation of the ink ribbon core 22 and the ribbon wind- 

55 ing core 24 (see Figs. 3 and 4). The first engagement 
piece 18D and the second engagement piece 18H are 
formed respectively by cutting the parts of the bottom 
wall 18 (hatched portions designated as X and Y in Fig. 



15 



EP0 592 198 B1 



16 



3). The tape cartridge holder unit 50A has two cone- 
shaped contact projections 70A and 70B at a position 
substantially in the middle of the hatched portions X and 
Y as shown in Fig. 10. When the tape cartridge 10 is set 
in the tape cartridge holder unit 50A, the contact projec- 
tions 70A and 70B are fitted in the hatched portions X 
and Y of the bottom wall 18 of the tape cartridge 10 to 
press the first and the second engagement pieces 18D 
and 18H in a direction away from the first engaging el- 
ement 22A of the ink ribbon core 22 and the second en- 
gaging element 24A of the ribbon winding core 24. This 
pressing movement releases engagement of the first 
and the second engagement pieces 18D and 18H with 
the ink ribbon core 22 and the ribbon winding core 24, 
thus allowing the ink ribbon core 22 and the ribbon wind- 
ing core 24 to rotate without any additional load. 
[0068] A transmission mechanism for transmitting ro- 
tation of the stepping motor 80 to a platen driving shaft 
72 of the platen 12 is described in detail. As shown in 
Fig. 11, a first gear 81 is attached to a rotational shaft 
80A of the stepping motor 80, and a clutch arm 80B en- 
gages with the rotational shaft 80A with predetermined 
friction. The clutch arm 80B, together with a second gear 
82 and a third gear 83, constitutes a one-way clutch. 
When the stepping motor 80 is rotated in a direction 
shown by the arrow C in Fig. 11 , the friction between the 
rotational shaft 80A and the clutch arm 80B rotates the 
clutch arm 80B with the second gear 82 in the directions 
shown by the arrow C to engage with the third gear 83. 
Rotation of the stepping motor 80 is thus transmitted to 
the third gear 83. Functions of the one-way clutch will 
be further described later. 

[0069] Rotation of the third gear 83 is then transmitted 
to a fifth gear 85 and a sixth gear 86 via a fourth gear 
84 through repeated gear-down operation. A rotational 
shaft of the fifth gear 85 is connected to a ribbon winding 
core driving shaft 74 to wind the ink ribbon R according 
to rotation of the stepping motor 80. A rim 74A actually 
driving the ribbon winding core 24 is attached to the rib- 
bon winding core driving shaft 74 with a predetermined 
friction. Under norma! operating conditions, the rim 74A 
rotates with the ribbon winding core driving shaft 74 ro- 
tated by the stepping motor 80. When the ribbon winding 
core 24 is made unrotatable, for example, due to com- 
pletion of winding of the ink ribbon R, on the other hand, 
the rim 74A slips against rotation of the ribbon winding 
core driving shaft 74. 

[0070] Rotation of the sixth gear 86 is further trans- 
mitted to a seventh gear 87 to rotate the platen driving 
shaft 72. The platen driving shaft 72 has a rim 72A which 
engages with the inner surface of the platen 1 2 to rotate 
the platen 12. Rotation of the stepping motor 80 trans- 
mitted to the third gear 83 by means of the one-way 
clutch finally rotates the platen driving shaft 72 and the 
ribbon winding core driving shaft 74, accordingly. The 
tape T held between the piaten rubber 1 4 on the circum- 
ference of the platen 12 and the head body 65 of the 
printing head 60 is thus continuously fed with progress 



of printing, and the ink ribbon R is wound on the ribbon 
winding core 24 synchronously with feeding of the tape 
T. 

[0071] The platen driving shaft 72 has, on an outer 
s surface thereof, three engagement projections 72B 
which are formed at the equal intervals to engage with 
the engagement grooves 12A formed on the inner sur- 
face of the platen 12. The ribbon winding core driving 
shaft 74 also has three engagement projections 74B 

io which are formed at the equal intervals on an outer sur- 
face thereof to engage with the engagement grooves 
24B formed on the inner surface of the ribbon winding 
core 24. When the platen driving shaft 72 and the ribbon 
winding core driving shaft 74 are rotated at a predeter- 

15 mined rate by the stepping motor 80, the tape T and the 
ink ribbon R are respectively pulled by a predetermined 
amount out of the tape core 20 and the ink ribbon core 
22 to be overlapped with each other and go through the 
platen rubber 14 and the printing head 60. !n the mean- 

20 while, power supplied to the printing head 60 controls 
heating of the dot elements on the printing head 60 to 
melt ink of the ink ribbon R corresponding to the heated 
dot elements. The melted ink is then thermally trans- 
ferred to the tape T to complete printing on the tape T. 

23 After printing, the tape T with the print is fed out from 
the tape cartridge 10 while the ink ribbon R used for 
printing is wound on the ribbon winding core 24, 
[0072] The tape T conveyed with progress of printing 
is finally fed out of the tape outlet 10A disposed on the 

30 leftside wall of the main body of the tape printing device 
1 . The tape T with the print is normally cut with a cutting 
mechanism (described later). There is, however, a pos- 
sibility that the user forcibly pulls out the tape T prior to 
cutting. Since the printing head 60 presses the tape T 

35 against the platen rubber 14 of the platen 12 while the 
cover 50K is closed, the forcible pull-out of the tape T 
makes the platen driving shaft 72 rotate. The gear-down 
operation and a certain amount of retaining torque of the 
stepping motor 80, however, prevent rotation of the ptat- 

■fo en driving shaft 72 and the ribbon winding core driving 
shaft 74 in a conventional driving mechanism. The for- 
cible pull-out of the tape leads to unintentional pull-out 
of the ink ribbon R, accordingly. When the tape T is cut 
with the cutting mechanism under such circumstances, 

45 the ink ribbon R is also cut undesirably. This makes the 
tape cartridge 10 unusable any more. 
[0073] In the embodiment, the one-way clutch includ- 
ing the dutch arm 80B, the second gear 82, and the third 
gear 83 solves such a problem. When the user forcibly 

so pulls out the tape T, the platen driving shaft 72 rotates 
with the piaten 12 in the structure of the embodiment. 
Rotation of the platen driving shaft 72 is transmitted to 
the third gear 83 via the gear train to rotate the third gear 
83 clockwise. Rotation of the third gear 83 makes the 

55 second gear 82 rotate. However, since the rotational 
shaft 80A of the stepping motor 80 is not rotated, a ro- 
tational force of the third gear 83 presses the clutch arm 
80B supporting the second gear 82 to release engage- 
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ment of the third gear 83 with the second gear 82. This 
results in separating the third through seventh gears 83 
through 87 from the stepping motor 80 to allow the rib- 
bon winding core driving shaft 74 to rotate with rotation 
of the platen driving shaft 72 due to pull-out movement 
of the tape T. The rotation of the ribbon winding core 
driving shaft 74 makes the ink ribbon R wound on the 
ribbon winding core 24 with pull-out of the tape T, thus 
effectively preventing unintentional pull-out of the ink 
ribbon R with the tape T. When the stepping motor 80 
starts rotating, the clutch arm SOB is shifted again to- 
wards the third gear 83 to engage the second gear 82 
with the third gear 83. Since a free end of the clutch arm 
SOB is fitted in an opening 80C formed on a base 61 as 
shown in Fig. 11, the movement of the clutch arm 80B 
is defined in a relatively small range. This moving range 
is, however, sufficient to make the clutch arm 80B func- 
tion as the one-way clutch. 

[0074] The tape T with the print fed leftward out of the 
tape cartridge 10 is readily cut with the cutting mecha- 
nism, which is shown in detail in Figs. 10 and 13. Fig. 
13 is a cross sectional view mainly showing the cutting 
mechanism, taken on the line XIII-XIII of Fig. 1 0. A cutter 
support shaft 92 protruded from a bottom face of the 
tape cartridge holder unit 50A holds a substantially L- 
shaped, pivotably movable tape cutter 90 and a spring 
94. A resilient force of the spring 94 keeps the tape cutter 
90 under such a condition that a clockwise rotational 
force is applied onto the tape cutter 90 as shown by the 
solid line in Fig. 13. With this clockwise rotational force, 
a left end 90A of the tape cutter 90 presses a cutter but- 
ton 96 upward. The left end 90A of the tape cutter 90 is 
formed in a fork shape to receive a pin 96A mounted on 
a rear face of the cutter button 96. When the cutter but- 
ton 96 is pressed downward, the left end 90A of the tape 
cutter 90 shifts downward, accordingly. 
[0075] A right end 90B of the tape cutter90 has a mov- 
able blade 98 for cutting the tape T, which is arranged 
at a predetermined angle apart from a fixed blade 91 
attached to a side face of the tape cartridge holder unit 
50A. A shoulder 93A of a tape support finger 93 (see 
Fig. 10) Is in contact with a rear face of the right end 90B 
of the tape cutter 90. The tape support finger 93 is 
pressed against a feeding path of the tape T by a spring 

95 as shown in Fig. 10. When the tape cutter 90 rotates 
to shift the movable blade 98 towards the fixed blade 
91 , the tape support finger 93 moves towards the feed- 
ing path of the tape T. A fixed wall 97 is disposed oppo- 
site to the tape support finger 93 across the feeding path 
of the tape T. The tape T is fixed between the tape sup- 
port finger 93 and the fixed wall 97 prior to cutting of the 
tape T by the movable blade 98 and the fixed blade 91 . 
Movement of the tape support finger 93 is detected by 
a detection switch 99, which prevents printing during the 
cutting operation of the tape T as described later. 
[0076] The tape T is cut by pressing the cutter button 

96 downward against the resilient force of the spring 94. 
When the cutter button 96 is pressed downward to rotate 



the tape cutter 90 counterclockwise (in Fig. 13), the 
movable blade 98 formed on the right end 90B of the 
tape cutter 90 also rotates counterclockwise. The tape 
support finger 93 and the fixed wall 97 securely hold the 

5 tape T therebetween, and the movable blade 98 is grad- 
ually overlapped with the fixed blade 91 to cut the tape T. 
[0077] Details of the input unit 50C, the display unit 
50D, and the printer unit 50B incorporated in the tape 
printing device 1 are described below after brief descrip- 

10 tion of an electrical structure of the various units includ- 
ing the control circuit unit 50F. The control circuit unit 
50F constituted as a printed circuit board is installed with 
the printer unit 50B immediately below the cover 50K. 
Fig. 14 is a block diagram schematically showing the 

is general electric structure of the various units. The con- 
trol circuit unit 50F of the tape printing device 1 includes 
a one-chip microcomputer 110 (hereinafter referred to 
as CPU) having a ROM, a RAM, and input and output 
ports integrally incorporated therein, a mask ROM 118, 

20 and a variety of circuits functioning as interfaces be- 
tween the CPU 110 and the input unit 50C, the display 
unit 50D, and the printer unit 50B. The CPU 110 con- 
nects with the input unit 50C, the display unit SOD, and 
the printer unit SOB directly or the interface circuits to 

25 control these units. 

[0078] The input unit 50C has forty-eight character 
keys and fifteen functions keys, sixty-three keys in total, 
as shown in Fig. 1 5. The character keys form a so-called 
full-key structure according to a JIS (Japanese Industrial 

30 Standards) arrangement. Like a conventional word 
processor, the input unit 50C has a commonly known 
shift key to avoid undesirable increase in the number of 
keys. The functions keys enhance the ability of the tape 
printing device 1 by realizing quick execution of various 

35 functions for character input, editing, and printing. 
[0079] These character keys and the function keys 
are allocated to an 8x8 matrix. As shown in Fig. 14, six- 
teen input ports PA1 through PA8 and PC1 through PC8 
of the CPU 110 are divided into groups, and the sixty- 

40 three keys of the input unit 50C are arranged at the re- 
spective intersections of the input ports. The power 
switch 50J is formed independently of the matrix keys 
and connects with a non-maskable interrupt NMI of the 
CPU 110. When the power switch 50J is operated, the 

45 CPU 110 starts non-maskable interruption to supply or 
shut off the power, 

[0080] An output from an opening/closing detection 
switch 55 for detecting opening and closing of the cover 
50K is input to a port P85, so that the CPU 110 interrupts 

so to monitor theopeningandclosingconditionsofthe cov- 
er 50K. The opening/closing detection switch 55 detects 
the movement of the cover 50 K according to a move- 
ment of an opening/closing detection switch engage- 
ment projection 55L (see Fig. 12) disposed on an end 

55 of the cover 50K. When the opening/closing detection 
switch 55 detects opening of the cover 50K while the 
printing head 60 is driven, the CPU 110 displays a pre- 
determined error command on a main display element 
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50Da (see Fig. 16) of the display unit SOD and cuts the 
power supply to the printer unit SOB. 
[0081] Ports PH.PM, and PL of the CPU 110 are con- 
nected with a head rank detection element 112 which 
adjusts a varied resistance of the printing head 60 by s 
means of a software. The resistance of the printing head 
60 significantly varies according to the manufacture 
process, which changes a power-supply time required 
for printing of a predetermined density. The head rank 
detection element 112 measures the resistance of the 
printing head 60 to determine a rank of the printing head 
60 and set three jumper elements 1 1 2A, 1 1 2B , and 1 1 2C 
of the head rank detection element 112 based on the 
measurement results. The CPU 1 1 0 then reads the con- 
ditions of the head rank detection element 1 12 to correct 
a driving time or heating amount of the printing head 60, 
thus effectively preventing the varied density of printing. 
[0082] Since the printer unit 50B implements thermal 
transfer printing, the density of printing varies with a tem- 
perature and a driving voitage as well as the power-sup- 
ply time of the thermal printing head 60. A temperature 
detection circuit 60A and a voltage detection circuit 60B 
respectively detect the temperature and the driving volt- 
age. These circuits 60A and 60B are integrally incorpo- 
rated in the printing head 60 and connect with two-chan- 
nel analog-digital conversion input ports AD1 and AD2 
of the CPU 110. The CPU 110 reads voltages input and 
converted to digital signals through the input ports AD1 
and AD2 to correct the power-supply time of the printing 
head 60. 

[0083] A discriminating switch 1 02 disposed on a right 
lower corner of the tape cartridge holder unit 50A (see 
Fig. 10) is connected with ports PB1 through PB3 of the 
CPU 110. The discriminating switch 102 includes three 
cartridge discriminating switch elements 102A, 102B, 
and 102C respectively inserted into the three detection 
holes 18Ka, 18Kb, and 18Kc formed on the tape car- 
tridge 10. Projections of the cartridge discriminating 
switch elements 102A, 102B, and 102C are designed 
according to the depths of the detection holes 18K 
formed on the bottom wall 18 of the tape cartridge 10. 
When the cartridge discriminating switch element 102 
is inserted in a shallow detection hole 1 8K, the cartridge 
discriminating switch element 1 02 is in contact with and 
pressed by the detection hole 18K to be turned ON. 
When the cartridge discriminating switch element 102 
is inserted in a deep detection hole 18K, on the other 
hand, the cartridge discriminating switch element 102 is 
loosely fitted in the detection hole 18K to be kept OFF. 
The CPU 110 determines the type of the tape cartridge 
10 set in the tape cartridge holder unit 50A, that is, the 
width of the tape T accommodated in the tape cartridge 
1 0 according to conditions of the three cartridge discrim- 
inating switch elements 102A, 102B, and 102C of the 
discriminating switch 102. Tape width information rep- 55 
resenting the width of the tape T is used for determining 
a printed character size and controlling the printer unit 
50B (described later). 



[0084] A port PB7 of the CPU 110 receives a signal 
from a contact of the plug SON. While the plug 50N re- 
ceives direct current from an AC adapter 113 through 
insertion of a jack 115, power supply from a battery BT 
to a power unit 114 is cut by means of a braking contact 
to avoid power consumption of the battery BT. In the 
meantime, a signal output from the contact on the plug 
SON is input to the port PB7 of the CPU 110. The CPU 
110 reads the signal to determine whether power is sup- 
plied from the AC adapter 1 1 3 or the battery BT and ex- 
ecute required controls. In the embodiment, when pow- 
er is supplied from the AC adapter 11 3, a printing speed 
of the printer unit SOB is set at a maximum value. When 
power is supplied from the battery BT, on the other hand, 
the printing speed of the printer unit SOB is slowed down 
to reduce an electric current peak supplied to the print- 
ing head 60 and save power of the battery BT. 
[0085] The sixteen mega-bit mask ROM 1 1 8 connect- 
ed to an address bus and data bus of the CPU 1 1 0 stores 
four different fonts of 16x16 dots, 24x24 dots, 32x32 
dots, and 48x48 dots. The mask ROM 118 stores alpha- 
betical types such as elite, pica, and courier as well as 
Chinese characters and other specific characters and 
symbols required in the respective countries. A 24 bit 
address bus AD, an 8 bit data bus DA, a chip selecting 
signal CS, an output enabling signal OE of the mask 
ROM 118 are connected with ports PDO through PD33 
of the CPU 110. These signals are also input to an ex- 
ternal input/output connector 50Ea to allow the exten- 
sion unit 50E attached to the external input/output con- 
nector 50Ea to be accessible in a similar manner to the 
mask ROM 118. 

[0086] The extension unit 50E directly connectable 
with the control circuit unit 50F receives a ROM pack or 
RAM pack optionally supplied as an external memory 
element. The control circuit unit 50F is electrically con- 
nected with the external input/output connector 50Ea 
through insertion of the ROM pack or RAM pack into a 
slot of the extension unit 50E, so that information is 
transmittable between the CPU 110 and the ROM pack 
or RAM pack. The ROM pack inserted in the extension 
unit 50E may store specific characters and symbols for 
drawings, maps, chemistry, and mathematics as well as 
linguistic fonts other than English or Japanese, and 
character fonts such as Gothic and hand-writing type 
faces so as to allow editing of a desirable series of char- 
acters. The battery backed-up RAM pack which infor- 
mation is freely written in may alternatively be inserted 
in the extension unit 50E. The RAM pack stores a great- 
er amount of information than a memory capacity of an 
interna! RAM area of the tape printing device to create 
a library of printing characters or to be used for informa- 
tion exchange with another tape printing device 1 . 
[0087] Character dot data read out of the mask ROM 
118 or the extension unit 50E are input to an LCD con- 
troller 11 6A of a display control circuit 116 as well as the 
CPU 110. 

[0088] The display unit 50D controlled by the CPU 110 
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via the display control circuit 116 is laid under a trans- 
parent portion of the cover 50K. The user can thus see 
the display unit SOD through the cover 50K. The display 
unit 50D has two different electrode patterns on a liquid- 
crystal pane!; that is, a dot matrix pattern of 32{height) 
x 96(width) dots and twenty eight pentagonal electrode 
patterns surrounding the dot matrix pattern, as shown 
in Fig. 16. An area of the dot matrix pattern is designated 
as a main display element 50Da for displaying a printing 
image while an area of the pentagonal electrode pat- 
terns is referred to as an indicator element 50Db. 
[00891 The main display element 50Da is a liquid crys- 
tal display panel allowing a display of 32 dots in height 
x 96 dots in width. !n the embodiment, since a character 
font of 15 dots in height x 16 dots in width is used for 
character input and editing, a display on the main dis- 
play element SODa includes six characters x two lines. 
Alternatively, the main display element 50Da may in- 
clude four lines of letters when only an alphabetical font 
is used. Each character is shown as a positive display, 
a negative display, or a flickering display according to 
the editing process. 

[0090] The display on the dot-matrix main display el- 
ement SODa is controlled according to the requirement. 
For example, a layout of a printing image may be dis- 
played after a certain key input operation. When the user 
instructs display of a layout, as shown in Fig. 1 7, a tape 
width is shown as a negative display and a series of 
printing characters are displayed in white, where each 
dot of the main display element SODa corresponds to 
4x4 dots in printing. A whole length of the tape is dis- 
played numerically as supplementary information of the 
printing image. When the layout of the printing image is 
larger than the area of the main display element 50Da, 
the whole layout may be observed and checked through 
vertical or horizontal scroll with cursor keys operation. 
[0091] The indicator element 50Db surrounding the 
main display element SODa displays a variety of func- 
tions executed by the tape printing device 1 . Display el- 
ements t each corresponding to a pentagonal electrode 
pattern of the indicator element SODb represent a variety 
of functions and conditions printed around the pentag- 
onal patterns of the display unit SOD. These functions 
and conditions include a character input mode such as 
'romaji' (Japanese in Roman characters) or 'smalt letter', 
a printing and editing style such as 'line number' and 
'keyline box', and a print format like 'justification' or 'left- 
weight'. When a function or a condition is executed or 
selected, the display element corresponding to the func- 
tion or condition lights up to inform the user. 
[0092] The printer unit SOB of the tape printing device 
1 includes the printing head 60 and the stepping motor 
80 as mechanical constituents, and a printer controller 
120 for controlling the mechanical constituents and a 
motor driver 122 as electrical constituents. The printing 
head 60 is a thermal head having ninety-six heating 
points arranged in a column at a pitch of 1/180 inch, and 
internally provided with the temperature detection circuit 



60A for detecting the temperature and the voltage de- 
tection circuit 60B for detecting the supply voltage as 
described previously. The stepping motor 80 regulates 
a rotational angle by controlling a phase of a four-phase 

5 driving signal. A tape feeding amount of each step by 
the stepping motor 80 is set equal to 1 /360 inch accord- 
ing to the structure of the gear train functioning as a re- 
duction gear mechanism. The stepping motor 80 re- 
ceives a two-step rotation signal synchronously with 

io each dot printing executed by the printing head 60. The 
printer unit SOB thereby has a printing pitch of 180 dots/ 
inch in the longitudinal direction of the tape as well as 
the direction of the tape width. 
[0093] A detection switch 99 for detecting operation 

15 of the cutting mechanism is connected to a common line 
of connecting signal lines between the printer controller 
120, the motor driver 122, and the CPU 110 as shown 
in Fig. 14. When the cutting mechanism is driven during 
printing operation, the detection switch 99 detects oper- 

20 ation of the cutting mechanism and inactivates the print- 
er unit SOB. Since signals are continuously sent from the 
CPU 1 1 0 to the printer controller 1 20 and the motor driv- 
er 122, printing may, however, be continued after the 
user interrupts to use the cutting mechanism . 

25 [0094] Actuation of the cutting mechanism during a 
printing process interferes with normal feeding of the 
tape T. The detection switch 99 of the embodiment is 
thus directly connected with the common line of the mo- 
tor driver 122 to forcibly cut the power off so as to im- 

30 mediately stop the printing process or more specifically 
the tape feeding. In an alternative structure, an output 
of the detection switch 99 may be input to the CPU 110, 
and the printer unit SOB is inactivated according to a soft- 
ware as is the case of untimely opening of the cover 50K. 

35 The detection switch 99 may be replaced by a mechan- 
ical structure which presses the clutch arm 80B accord- 
ing to the movement of the movable blade 98 to prevent 
rotation of the stepping motor 80 from being transmitted 
to the platen driving shaft 72. 

40 [0095] The tape printing device 1 is further provided 
with a power unit 114, which receives a stable back-up 
or logic circuit 5V power from the battery BT by an RCC 
method using an IC and a transformer. The CPU 110 
includes a port PB4 for regulating the voltage. 

45 [0096] The tape printing device 1 of the embodiment 
has a margin setting function for setting specified 
lengths of left and right margins before and after a series 
of printing characters as shown in Fig. 18. The margin 
setting function is realized by a left margin tape-feeding 

50 phase control signal output prior to transmission of 96 
bit serial printing data and a right margin tape-feeding 
phase control signal output after transmission of all the 
serial printing data. When a specified length of the left 
margin is smaller than a predetermined distance be- 

ss tween a printing position and a tape cut position (less 
than 8 mm in the embodiment), the specified length of 
the left margin can not be set. In such a case, while the 
tape T is fed by a specified length of the right margin 
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after completion of printing, a cut mark PCM is printed 
when the printing head 60 is positioned before a subse- 
quent printing position by the specified length of a sub- 
sequent left margin. The user can cut the tape T fed out 
of the tape cartridge 10 at the position of the cut mark 
PCM. Labels having a desirable length of the left margin 
are obtained by such a simple process. 
[0097] The internal ROM of the CPU 1 1 0 stores a va- 
riety of programs for controlling the peripheral circuits. 
The internal RAM of the CPU 110 includes a first part 
designated as a system's area used for execution of the 
variety of programs stored in the internal ROM and a 
second part defined as a user's area including a text ar- 
ea for character editing and a file area for storing con- 
tents of the text. 

[0098] The text area receives 1 25 characters of fixed 
input at the maximum, and stores character codes as 
well as style data and mode data used for editing the 
characters. The memory contents in the text area may 
be supplemented or updated according to character in- 
put and editing operation. 

[0099] The internal RAM has a file area of 1 ,500-char- 
acter capacity while the optionally supplied RAM pack 
has a file area of 2,000-character capacity. The file area 
stores and manages a maximum of 99 variable length 
files having ID numbers of 1 through 99 according to a 
file management program stored in the internal ROM. 
The file management program is also used for basic op- 
erations such as fiie register and file delete. 
[0100] A characteristic control for printing a plurality 
of lines executed by the control circuit unit 50F thus con- 
structed is explained below. 

[0101] The tape printing device 1 of the embodiment 
includes four different font data of 1 6x16 dots to 48x48 
dots as basic fonts in the mask ROM 118 as shown in 
Fig. 19. In each font, the height and the width are re- 
spectively expandable by two times and four times. 
There are thus ten possible combinations of printable 
dots or fonts including the maximum font of 96x1 92 dots 
as shown in Fig. 1 9. When a series of characters are 
printed in a plurality of iines, specification of the font for 
printing characters on each line is required as well as 
input of characters to be printed on the line. 
[0102] In the embodiment, there is a specific mode for 
inputting a relative size of characters to be printed on 
each line through key operation of the input unit 50C, 
instead of directly specifying the character font. For ex- 
ample, in three-line printing, the character size is rela- 
tively large on the first line and the second line, and rel- 
atively small on the third line. The tape printing device 
1 of the embodiment is further provided with a simpler 
mode, wherein the user selects an optimal combination 
of relative character sizes out of a plurality of standard 
combinations, and the device 1 then determines a 
number of dots in an actual font according to the width 
of the tape set in the device 1 . There are five options for 
three-line printing as shown in Fig. 20; that is, (1) same 
character size x3, (2) small, small, large, (3) small, large, 



large, {4) large, small, small, and (5) large, iarge, small. 
The user selects one of these five options instead of in- 
putting the relative character size of each line. Although 
design and ornamental effects may be sacrificed, there 

5 is stifl a simpler 'Auto' mode which automatically sets an 
identical character size for each line. The device 1 of the 
embodiment also has a manual mode wherein the user 
manually determines a dot number of characters printed 
on each line. In this manual mode, the user should con- 

10 Arm that a total dot number of plural lines is within 96 in 
the direction of the height. 

[0103] When the user presses a 'Print' key of the input 
unit 50C after completion of the whole input operation, 
the CPU 110 starts a plural-line printing routine shown 

'5 in the flowchart of Fig. 21. When the program enters the 
plural-line printing routine, the CPU 110 first reads print- 
ing information at steps S100 and S110. More concrete- 
ly, the CPU 110 reads relative character sizes of plural 
lines selected prior to a printing instruction at step S1 00, 

20 and then reads a detection signal of the cartridge dis- 
criminating switch 102 at step S110. At step S120, the 
CPU 110 determines the width of a tape T currently set 
in the tape printing device 1 based on detection of the 
cartridge discriminating switch 102, and determines a 

25 characterfont of each line based on the width of the tape 
T and the relative character size of each line by referring 
to a font map previously stored in the internal ROM. 
[0104] Fig. 20 shows an example of a font map used 
in three-line printing. In this font map, each combination 

30 of the tape width and the relative character sizes of three 
lines determines a font used for printing each line. For 
example, when the tape width is 12 mm and the relative 
sizes are 'large, small, small', the selected font is S for 
the first line and P for the second and the third lines. In 

35 two-line printing, the font of each line is determined in 
the same manner as above (its procedure is not de- 
scribed here). 

[01 05] After determination of the font for each line, the 
program goes to step S130 at which the CPU 110 suc- 

*0 cessively reads the determined font corresponding to 
character codes representing a desirable series of char- 
acters previously input by the user, out of the mask ROM 
118. The CPU 110 then expands the font to dot patterns 
at step S140, creates 96 bit serial data by extracting the 

45 dot patterns by every column, and transfers the serial 
data to the printer unit 50B at step S150. 
[0106] As previously described, the tape cartridge 10 
shows the width of the tape T accommodated therein as 
a combination of depths of the three detection holes 

so 18Ka, 18Kb, and 18Kc formed on the bottom wall 18 of 
the tape cartridge 10. The tape printing device 1 of the 
embodiment automatically determines the width of the 
tape T accommodated in the tape cartridge 10 based on 
three-bit information output from the discriminating 

55 switch 102 for detecting the depths of the detection 
holes 18K. 

[0107] The tape printing device 1 of the embodiment 
thus automatically computes and determines specifica- 
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tion of printed characters such as a character font 
number corresponding to the tape width. When the user 
simply instructs printing after edition of a desirable se- 
ries of characters, the tape printing device 1 detects the 
width of the tape T currently set in the device 1, deter- 
mines an optimal combination of character fonts with 
predetermined right, left, top, and bottom margins cor- 
responding to the width of the tape T with its automatic 
setting function, and executes printing. 
[0108] The tape cartridge 10 and the tape printing de- 
vice 1 of the embodiment make the user free from trou- 
blesome management of a plurality of tape cartridges 
having tapes of different widths therein. The tape print- 
ing device 1 can produce a desirable label with an opti- 
mal character font corresponding to the tape width with- 
out requiring complicated specification of the character 
font. 

[0 1 09] An examp le of modification of the em bod i ment 
is given below. Although the type of the tape cartridge 
10 is detected according to the depths of the three de- 
tection holes 18K in the above embodiment, a magnetic 
detection mechanism may be applicable instead of the 
structure of the embodiment. In the magnetic detection 
mechanism, a magnetic detection element detects ex- 
istence and non-existence of magnets. In this modified 
structure, the three detection holes 18Ka, 18Kb, and 
18Kc shown in Fig. 4 have identical depths to receive 
small permanent magnets Mg, respectively. As shown 
in Fig. 22, each discriminating switch element 102 has 
a Hall element to allow detection of magnetic informa- 
tion. In the combination shown in Fig. 8, 'S (shallow)' 
and 'D (deep)' should respectively be replaced by 'Mag- 
net' and 'Non magnet'. This modified structure effective- 
ly detects the type of the tape cartridge as in the struc- 
ture of the first embodiment. 

[01 10] Discrimination of the cartridge 10 may be im- 
plemented optically, for example, by determining the ex- 
istence or non-existence of the detection hoies optically 
instead of mechanically as in the first embodiment. 
[0111] A second embodiment of the invention is de- 
scribed hereinafter according to the drawings. A tape 
printing device 501 of the second embodiment is appli- 
cable to tapes of five different widths, 6mm, 9mm, 
12mm, 18mm, and 24mm tike the first embodiment . The 
appearance of the tape printing device 501 is similar to 
that of the first embodiment. Fig. 23 is a functional block 
diagram illustrating a general electric structure of the 
tape printing device 501. 

[0112] As shown in Fig. 23, the tape printing device 
501 includes an input unit 510, a control unit 520, and 
an output unit 530 as in the case of a conventional data 
processing apparatus. The control unit 520 executes re- 
quired processing based on information from the input 
unit 510 and activates the output unit 530 to display or 
print the results of the processing. 
[01 1 3] The input unit 510 includes a key input element 
511 having a plurality of press-down keys and dial keys 
{not shown in detail), and a tape width detection sensor 



512. The key input element 511 generates character 
code data and various control data sent to the control 
unit 520. The tape width detection sensor 512 detects 
the width of a tape T currently set in the tape printing 

s device 501 and gives the tape width information to the 
control unit 520. Each tape cartridge has a physical dis- 
crimination element which is the plurality of holes for de- 
fining the width of the tape T accommodated in the tape 
cartridge. The tape width detection sensor512 readsthe 

10 physical discrimination element to output the tape width 
information. Details of this processing are similar to 
those ofthefirstembodimentandtherebynot descri bed 
here. 

[0114] In the tape printing device 501 of the second 

is embodiment, the key input element 511 has a variety of 
margin setting keys for specifying left and right margins 
arranged before and after a series of characters printed 
on the tape T. These margin setting keys may have other 
functions and be realized as complex-functional keys. 

20 The tape width information detected by the tape width 
detection sensor 512 is utilized as one determining fac- 
tor for determining the left and right margins. 
[0115] The output unit 530 consists of a printing struc- 
ture and a display structure. For example, a tape and 

25 ribbon feeding motor 531 constituted as a stepping mo- 
tor feeds a tape (not shown) and an ink ribbon (not 
shown) to a predetermined printing position or out of the 
tape printing device 501. A thermal head 532 is fixed to 
implement thermal transfer printing onto a running tape. 

30 When the thermal head 532 has ninety six thermal re- 
sistance elements (hereinafter referred to as dot ele- 
ments) arranged in a column, a maximum of 96 dots 
may be printed at once. The tape and ribbon feeding 
motor 531 and the thermal head 532 are respectively 

35 driven by a motor driving circuit 533 and a head driving 
circuit 534 under control of the control unit 520. Desira- 
ble margins may be set in each label by controlling a 
tape feeding amount by the tape and ribbon feeding mo- 
tor 531 and a printing timing of a front cut mark by the 

40 thermal head 532 as described later. A cutter (not 
shown) manually operated by the user or driven by the 
motor is used for cutting the tape at a desirable position. 
The cutter is naturally disposed a predetermined space 
apart from the thermal head 532 because of their phys- 

■ts ical dimensions. The predetermined space (for exam- 
ple, 8 mm) is taken into account when the margins are 
set on the tape. 

[01 16] The output unit 530 of the tape printing device 
501 further includes a liquid-crystal display 535 which 

so shows several characters of a minimum font on a plu- 
rality of lines. The liquid-crystal display 535 is driven by 
a display driving circuit 536 under control of the control 
unit 520. During a margin length setting process, an im- 
age including margins currently set is displayed on the 

55 liquid-crystal display 535. 

[0117] The control unit 520, for example, realized as 
a micro-computer, includes a CPU 521, a ROM 522, a 
RAM 523, a character generator ROM (CG-ROM) 524, 



27 



EP0 592 198 B1 



28 



an input interface element 525, and an output interface 
element 526, which are connected to one another via a 
system bus 527. 

[0118] The ROM 522 stores a variety of processing 
programs and fixed data such as dictionary data used 
for conversion of Japanese alphabets into Chinese 
characters. For example, the ROM 522 stores a print 
format setting program 522a including a margin length 
setting process shown in the flowchart of Fig. 24 and a 
printing program 522b including a margin setting proc- 
ess shown in the flowchart of Fig. 25. The ROM 522 fur- 
ther stores a default value 522c of a print format includ- 
ing margin lengths (described later) as well as a margin 
conversion table 522d used for converting relative mar- 
gin lengths to absolute values. 

[0119] The RAM 523 used as a working memory 
stores fixed data obtained through input operation by the 
user. The RAM 523 includes a print format area 523a 
for storing a print format including margin lengths, a 
printing buffer 523b for expanding a series of printing 
characters to dots and storing the dots, a display buffer 
523c for storing an image displayed for setting margin 
lengths, a text area 523d for storing character data, and 
a previous right margin buffer 523e for storing a right 
margin length in previous printing. 
[0120] The CG-ROM 524 stores a dot pattern of char- 
acters and symbols in the tape printing device 501, and 
outputs the dot pattern when receiving code data spec- 
ifying certain characters and symbols. The control unit 

520 may include two CG-ROMs, one for display and the 
other for printing. 

[0121] The input interface element 525 functions as 
an interface between the input unit 510 and the control 
unit 520 while the output interface element 526 works 
as an interface between the control unit 520 and the out- 
put unit 530. 

[0122] The CPU 521 executes a required processing 
program stored in the ROM 522 based on input signals 
from the input unit 510 while using the RAM 523 as a 
working area and reading the fixed data stored in the 
ROM 522 and the RAM 523 according to the require- 
ment. The CPU 521 then activates the output unit 530 
to display processing conditions or results on the liquid- 
crystal display 535 or to print the same on a tape. 
[0123] When a print format setting mode is specified 
through operation of the key input element 511 , the CPU 

521 starts the print format setting program 522a stored 
in the ROM 522. 

[01 24] Details of the processing in the print format set- 
ting mode executed by the CPU 521 are described ac- 
cording to the flowchart of Fig. 24. 
[0125] When a print format setting button is pressed, 
the CPU 521 starts a print format setting routine of Fig. 
24. At step S600, the CPU 521 reads information rep- 
resenting a length of a label and a printing position of a 
series of characters on the label (hereinafter referred to 
as length and position information). The program then 
goes to step S61 0 at which the CPU 521 determines the 



type of the length and position information. 
[0126] in the tape printing device 501 of the third em- 
bodiment, the user may specify the length of a label with 
a desirable print thereon. There are five modes of 

5 Jength-position combinations, that is, 'standard', 'left- 
weight*, 'center-weight', 'right-weight', and 'justification'. 
In the 'standard' mode, the user does not specify a label 
length. An effective length of the label is a total of a print- 
ing area and right and left margins specified as de- 

10 scribed later. In the 'left-weight' mode, a left margin of a 
desirable length is first set from a front end of a label of 
a desirable length specified by the user. A printing area 
required for printing a series of characters is then deter- 
mined on the label. A right margin arranged after the 

15 printing area is a residue of the desirable label length. 
In the 'center-weight' mode, a printing area is set on the 
center of a label of a desirable length specified by the 
user. Left and right margins are residues of the desirable 
label length arranged before and after the printing area. 

20 Specification of the left: and right margins is not required 
in this mode. In the 'right-weight' mode, a right margin 
of a desirable length is first set from a rear end of a label 
of a desirable length specified by the user. A printing 
area required for printing a series of characters is then 

25 determined on the label. A left margin arranged before 
the printing area is a residue of the desirable label 
length. In the 'justification' mode, left and right margins 
of desirable lengths are respectively set on front and 
rear portions of a label of a desirable length specified 

30 by the user. A printing area is then laid out on the resid- 
ual center portion of the label and characters are set in 
the printing area with equal interval. For example, the 
user selects one of these five modes shown in a menu. 
[0127] When the 'standard' mode is selected, the pro- 

35 gram goes to step S602 at which the CPU 521 reads 
margin length information, and then proceeds to step 
S606 for reading other format information required for 
setting a print format. When any of the 'left-weight' 
mode, the 'right-weight' mode, and the 'justification' 

40 mode is selected, the program goes to steps S603 and 
S604 where the CPU 521 successively reads label 
length information and margin length information, and 
then proceeds to step S606 for reading other format in- 
formation required. When the 'center-weight' mode is 

45 selected, the program goes to step S605 at which the 
CPU 521 reads label length information, and then pro- 
ceeds to step S606 for reading other format information 
required. 

[0128] In this embodiment, a margin length read at 
so step S602 or S604 is a relative value selected out of a 
menu by the user; for example, 'minimum', 'small', 'av- 
erage', and 'large'. The margin length specified as a rel- 
ative value is converted to an absolute value in printing 
process as described later. 
55 [0129] Contents stored in the print format area 523a 
are also shown in a first menu displayed for inputting the 
above information. The default value 522c of the print 
format stored in the ROM 522 is set in the print format 
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area 523a when a power switch is turned on. 
[0130] When completion of the print format setting 
process is determined after reading of the other format 
information such as a printing density at step S606, the 
program successively goes to steps S607, S608, and 5 
S609 at which the CPU 521 stores the current format 
information in the print format area 523a (updates the 
print format area 523a), updates the print format set for 
a series of characters stored in the text area 523d, and 
returns to the state prior to instruction of the print format 
setting process. The program then exits from the print 
format setting routine. 

[01 31] Fig. 25 is a flowchart schematically showing a 
printing routine. The user may instruct printing at any 
desirable time as long as the text area 523d stores a' 
series of characters with the currently set print format. 
[01 32] When a printing key is operated, the CPU 521 
starts the printing program 522b shown in Fig, 25. At 
step S620, it is determined whether the user has spec- 
ified a relative margin length based on the format infor- 
mation stored in the text area 523d, that is, whether the 
length and position information includes specification of 
the margin length. When the answer is YES, the pro- 
gram goes to step S621 at which the relative margin 
length is converted to an absolute value based on tape 
width information and the margin conversion table 522d. 
[0133] The tape width information may be read direct- 
ly from the tape width detection sensor 512 at this mo- 
ment, or alternatively read out of the RAM 523 which 
has previously received the tape width information from 
the tape width detection sensor 51 2 when the tape car- 
tridge is set in the tape printing device 501 . Conversion 
of the relative margin length to the absolute value may 
be realized through operation without the margin con- 
version table 522d. 

[0134] For example, when the relative margin length 
is 'small', one fourth the tape width is determined as an 
absolute value of the margin length. When the relative 
margin length is 'average', half the tape width is deter- 
mined as an absolute margin length. When the relative 
margin length is 'large', the whole tape width is deter- 
mined as an absolute margin length. When the relative 
margin length is 'minimum', the absolute value is set 
equal to one millimeter irrespective of the tape width. 
[01 35] When the length and position information does 
not include specification of the margin length or when 
conversion of the relative margin length to the absolute 
value is completed, the program goes to step S622 at 
which the CPU 521 determines lengths of right and left 
margins and a printing area based on information includ- 
ing the length and position information, the absolute 
margin length, and a specified label length. At step 
S623, a series of characters in the text area 523d are 
expanded to dots in the printing buffer 523b. 
[0136] The CPU 521 then determines whether print- 
ing is at a first time or at a second or subsequent time 
at step S624. When this is first printing, the program 
goes to step S625 at which the tape is fed by a prede- 



termined length before printing. When this is second or 
subsequent printing, the program goes to step S626 at 
which a pre-print tape feeding process is executed (the 
tape may be or may not be fed) according to information 
representing a previous right margin length set in the 
previous printing. After printing the series of characters 
at step S627 and feeding the tape by a predetermined 
length after printing at step S628, the program goes to 
step S629 at which the CPU 521 returns to the state 
prior to operation of the printing key. The program then 
exits from the printing routine. 
[0137] The pre-print feeding and the post-print feed- 
ing are executed according to the lengths of the right 
and left margins determined at step S622 to set desira- 
ble lengths of left and right margins on the label, A front 
cut mark may be printed during the pre-print feeding 
process. 

[01 38] The first printing denotes printing at a first time 
after the current tape cartridge is set in the tape printing 
device 501 or afterthe power of the tape printing device 
501 is turned on. The second or subsequent printing de- 
notes printing other than the above. Some trouble may 
occur due to the slack of the ink ribbon right after re- 
placement of the tape cartridge or by replacement of the 
tape cartridge during power cut-off. The pre-print feed- 
ing process for the first printing is thereby different from 
that for the second or subsequent printing. Even in the 
case of first printing as defined above, when the tape 
has been fed manually irrespective of printing, the pre- 
print feeding process for the second or subsequent 
printing should be executed. The manual tape feeding 
is implemented through specific key operation by the us- 
er (details are not described here). 
[0139] The relationship between the tape feeding 
process and the margin arrangement is described for 
the post-print feeding process (step S628), for the pre- 
print feeding process in first printing (step S625), and 
for the pre-print feeding process in second or subse- 
quent printing (step S626). 

[0140] The post-print feeding and the pre-print feed- 
ing in second or subsequent printing are executed in 
such a manner as to minimize a waste length of the tape. 

(1) Post-print Feeding Process 

[0141] The post-print feeding is conducted for setting 
a desirable length of a right margin arranged after a 
printing area. This process is identical in first printing 
and in second or subsequent printing. 
[0142] Fig. 26 illustrates typical examples of the post- 
print feeding process. When printing a series of charac- 
ters is concluded, a print end on the tape is placed at a 
position of the thermal head 532 as shown in Fig. 26A. 
As an example, a desirable length ml of a right margin 
is to be set on a label which is cut by a cutter 640. In this 
case, the tape should be fed by a total of the right margin 
length ml and a predetermined distance n (for example, 
8 mm) between the thermal head 532 and the cutter 640 
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as shown in Fig. 26B or 26C. In the post-print feeding, 
the tape should be fed by the total length m1+n. 
[0143] When printing for a next label is conducted af- 
ter post-print feeding of the length m1+n, the predeter- 
mined distance n between the thermal head 532 and the 
cutter 640 defines a left margin for the next label. This 
means that no pre-print feeding is required for the next 
left margin. In the embodiment, this post-print feeding 
process is adequately modified according to information 
of a left margin length mO for the previous printing so as 
to reduce the waste length of the tape. When the left 
margin length mO for the previous printing is less than 
the predetermined distance n between the thermal head 
532 and the cutter 640, a front cut mark is printed at a 
position ahead of a feeding end of the tape by the dis- 
tance mO as shown in Fig. 26B. The waste length of the 
next label is accordingly decreased as clearly shown in 
description of the pre-print feeding process for second 
or subsequent printing. When the left margin length mO 
for the previous printing is equal to or greater than the 
predetermined distance n between the thermal head 
532 and the cutter 640, printing of the front cut mark is 
not required as shown in Fig. 26C. 
[0144] The front cut mark denotes a starting position 
of an effective area as a next label. The user then cuts 
the tape at the position of the front cut mark to eliminate 
an non-required portion before the front cut mark. In this 
case, the left margin of a next label is between the front 
cut mark and the position of the thermal head 532. 

(2) Pre-print Feeding Process for First Printing 

[0145] In the pre-print feeding process for the first 
printing, it is naturally not required to consider the post- 
print feeding in previous printing. There may be, how- 
ever, a potential trouble due to slack of the ink ribbon or 
the like. 

[0146] The tape is thereby fed bythehead-cutter--dis- 
tance n for prevention of the potential trouble before a 
front cut mark is printed. The tape is then fed again by 
a left margin length m2 for the first printing. 

(3) Pre-print Feeding Process for Second or 
Subsequent Printing 

(3-1) 

[0147] When a left margin length mO for the previous 
printing is equal to a left margin length m2 for the current 
printing and each margin length mO or m2 is equal to or 
greater than the head-cutter-distance n, the pre-print 
feeding is executed under such a condition as shown in 
Fig. 26C (after cutting). Since the tape has already been 
fed by the predetermined distance n, the tape is further 
fed by a difference m2-n for the left margin m2 prior to 
the printing process. 



(3-2) 

[0148] When a left margin length mO for the previous 
printing is equal to a left margin length m2 for the current 

s printing and each margin length mO or m2 is smallerthan 
the head-cutter-distance n, the pre-print feeding is exe- 
cuted under such a condition as shown in Fig. 26B (after 
cutting). In this case, the left margin length m2 for the 
current printing (-the left margin length mO for the pre- 

<o vious printing) is equal to a distance between the front 
cut mark and the position of the thermal head 532. No 
pre-print feeding is thereby required prior to the printing 
process. 

[0149] In actual operation, most cases correspond to 
15 either (3-1) or (3-2). In the cases of the condition (3-1) 
and (3-2), no pre-print feeding is required since the post- 
print feeding for the previous printing has already ful- 
filled the requirement. This efficiently shortens the aver- 
age printing time and significantly improves the usability 
20 of the tape printing device. 

(3-3) 

[01 50] When a left margin length mO for the previous 
25 printing is not equal to a left margin length m2 for the 
current printing but both the margin lengths mO and m2 
are equal to or greater than the head-cutter-distance n, 
the pre-print feeding is executed under such a condition 
as shown in Fig. 26C (after cutting). Since the tape has 
30 already been fed by the predetermined distance n, the 
tape is further fed by a difference m2-nforthe left margin 
m2 prior to the printing process. This feeding process is 
identical with that of the condition (3-1). 

35 (3-4) 

[0151] When a left margin length mO for the previous 
printing is equal to or greater than the head-cutter-dis- 
tance n and a left margin length m2 for the current print- 

40 irtg is smaller than the predetermined distance n, the 
pre-print feeding is executed under such a condition as 
shown in Fig. 26C (after cutting). A length of the tape 
before the thermal head 532 is greater than the required 
length of the left margin m2 for the current printing and 

45 is thereby not used as the left margin m2. In this case, 
a front cut mark is printed at the position of the thermal 
head 532, and the tape is then fed by the left margin 
length m2 prior to the printing process. 

so (3-5) 

[01 52] When a left margin length mO for the previous 
printing is smaller than the head-cutter-distance n and 
a left margin length m2 for the current printing is equal 
55 to or greater than the predetermined distance n, the pre- 
print feeding is executed under such a condition as 
shown in Fig. 26B (after cutting). The distance mO be- 
tween the front cut mark and the thermal head 532 is 
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smaller than the required length m2 of the left margin 
for the current printing. The tape is thereby fed by a dif- 
ference m2-m0 for the left margin m2 prior to the printing 
process. 

(3-6) 

[01 53] When both a left margin length mO for the pre- 
vious printing and a left margin length m2 for the current 
printing are smaller than the head-cutter-distance n and 
the left margin length m2 is greater than the left margin 
length mO for the previous printing, the pre-print feeding 
is executed in the same manner as that of the condition 
(3-5). 

(3-7) 

[01 54] When both a left margin length mO for the pre- 
vious printing and a left margin length m2 for the current 
printing are smaller than the head-cutter-distance n and 
the left margin length m2 is equal to or smaller than the 
left margin length mO for the previous printing, the pre- 
print feeding is executed under such a condition as 
shown in Fig. 26B (after cutting). The distance mO be- 
tween the front cut mark and the thermal head 532 is 
greater than the required length of the left margin m2 for 
the current printing and is thereby not used as the left 
margin m2. In this case, a front cut mark is printed at the 
position of the thermal head 532, and the tape is then 
fed by the left margin length m2 prior to the printing proc- 
ess. 

[0155] As described above, the structure of the em- 
bodiment allows desirable lengths of left and right mar- 
gins to be efficiently set through the pre-print feeding 
and the post-print feeding process. 
[0156] In this embodiment, the left and right margins 
are determined according to the instruction of the user 
as well as the tape width. Labels thus obtained have a 
well-balanced combination of left and right margins and 
a print area in accordance with the tape width. 
[01 57] The user sets the left and right margin lengths 
as relative values and is thereby not required to adjust 
the margin lengths every time when a tape of a different 
width is set in the tape printing device. 
[0158] The post-print feeding is executed by consid- 
ering the left margin length for the next printing to min- 
imize the waste length of the label, thereby efficiently 
saving both the cost and resource. 
[01 59] The left and right margin lengths may be spec- 
ified as absolute values instead of the relative vafues 
('small', 'average', 'large', and 'minimum') in the above 
embodiment. For example, the user specifies margin 
lengths as absolute values for a tape of a minimum width 
and corrects the absolute values for other tapes. In an- 
other application, left and right margins are previously 
set and stored for each tape width. The left and right 
margins are then read out according to the width of the 
tape set in the tape printing device. 



[0160] The front cut mark is printed in the left margin 
setting process according to the requirements in this 
embodiment using the manual cutter. An automatic cut- 
ting device may alternatively be applicable to the tape 
printing device, which allows the tape to be automatical- 
ly cut at a certain position corresponding to the non- 
printed front cut mark. 

[01 61] A third embodiment of the invention where the 
printing process is varied according to the tape width is 
described hereinafter. A hardware structure of the third 
embodiment is identical with that of the second embod- 
iment and includes the tape width discrimination ele- 
ment and sensor of that embodiment. Fig. 27 is a flow- 
chart showing a printing process in the third embodi- 
ment. The user can print a desirable series of characters 
stored in the text area 523d of the RAM 523. 
[0162] When the printing key of the key input element 
511 is operated, the CPU 521 starts a printing process 
program stored in the ROM 522. At step S700, the CPU 
521 reads tape width information on a tape currently set 
in the tape printing device. For example, the CPU 521 
reads results of detection by the tape width detection 
sensor 512. The program then goes to step S701 at 
which the CPU 521 expands the series of characters in 
the text area 523d to dots in a printing buffer on the RAM 
523. 

[0163] The printing buffer virtually has a width corre- 
sponding to the number of dot elements of the thermal 
head 532. that is, corresponding to the number of dots 
of a maximum tape width. Expansion of the character 
information to pixels is executed irrespective of the tape 
width information. 

[0164] After completion of the pixel expansion (totally 
or by a predetermined amount), the CPU 521 transfers 
dot on/off information obtained through the pixel expan- 
sion to the head driving circuit 534 via the output inter- 
face element 526. In the embodiment, the transfer out- 
put is regulated according to the tape width information. 
[0165] More concretely, at step S702, the CPU 521 
determines a width range of dot data to be read out of 
the printing buffer based on the tape width information 
input at step S700. The program then proceeds to step 
S703 at which the CPU 521 transfers to the head driving 
circuit 534 the dot data read out of the printing buffer for 
the determined width range as well as specific dot data 
representing dot-off instruction for an area out of the 
width range irrespective of the contents of the printing 
buffer. The data transfer and tape feeding are conducted 
by considering the left and right margins as described 
in detail in the second embodiment. 
[0166] After completion of dot data transfer (including 
left and right margin setting), the CPU 521 returns to the 
state immediately before operation of the printing key at 
step S704. The program then exits from the printing rou- 
tine. 

[0167] The width range determined according to the 
tape width information corresponds to a range of dot el- 
ements on the thermal head 532 within the tape width. 
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[0168] As described above, dot data in the deter- 
mined width range is transferred to the head driving cir- 
cuit 534. Dot elements in a predetermined range (a 
range determined according to the tape width informa- 
tion) of the thermal head 532 are thus heated according 5 
to the dot on/off information expanded in the printing 
buffer while dot elements out of the predetermined 
range are not heated at all. 

[01 69] The structure of the third embodiment actuates 
only the dot elements in the predetermined range of the 
thermal head 532 according to the tape width, thus ef- 
fectively preventing ink from being applied on a platen 
roller when a printing range is mistakenly set to be out 
of the tape existence. 

[0170] Even when the printing range is equal to or 
smaller than the tape width, noise generated in pixel ex- 
pansion process may change off-dot data correspond- 
ing to an area out of the predetermined range to on-dot 
data in the printing buffer, in such a case, the structure 
also prevents dot elements out of the predetermined 
range of the thermal head 532 from being heated, there- 
by protecting the piaten roller from ink. 
[0171] This results in effective prevention of potential 
mechanical troubles as well as stained labels or unde- 
sirably long labels. 

[0172] These effects are realized by changing only 
the printing process routine but not changing the hard- 
ware itself. A complicated, bulky tape printing device is 
not required for these effects, accordingly. 
[0173] In another application, the series of characters 
may be expanded to dots based on the tape width infor- 
mation. When part of a dot pattern of characters is out 
of the tape width, on-dot data corresponding to the part 
are forcibly turned to off-data in the printing buffer. 
[0174] Modification of the third embodiment is now 
described, where the function of the third embodiment 
is realized not by changing the software but by changing 
the hardware. In this modified embodiment, dot data ob- 
tained through pixel expansion of a series of characters 
in the printing buffer on the RAM 523 is read out of the 
printing buffer to cover the whole range of the thermal 
head 532 irrespective of the tape width. 
[0175] Fig. 28 is a block diagram illustrating an essen- 
tial structure of the modified embodiment. The thermal 
head 532 includes a plurality of dot elements 551 
through 55n arranged in a column, which cover the 
whole range of a maximum tape width. The dot elements 
551 , 552 55n are driven by corresponding driver cir- 
cuits 561 , 562 56n (the driver circuits constitute the 

head driving circuit 534). 

[0176] in this embodiment, the driver circuits 561, 

562 56n are connected with dot on/off signal lines 

from the output interface element 526 (see Fig. 23 ) not 

directly but via corresponding gate circuits 541 , 542, 

54n. 

[0177] Each gate circuit 541 , 542 or 54n receives 

an opening/closing control signal output from a tape 
width information conversion circuit 540 to allow or in- 



hibit passage of a dot on/off signal output from the out- 
put: interface element 526 based on the opening/closing 
control signal. 

[0178] The tape width information conversion circuit 
540 receives tape width information detected by the 
tape width detection sensor 512 (see Fig. 23) via the 
input interface element 525 (see Fig. 23), The tape width 
information conversion circuit 540 is realized, for exam- 
ple, as a decoder circuit for outputting a number n of 
opening/closing control signals according to the tape 
width information. For example, when a tape of a max- 
imum width is set in the tape printing device, the tape 
width information conversion circuit 540 allows passage 
of all the n opening/closing control signals. When a nar- 
rower tape is set in the tape printing device, on the other 
hand, the tape width information conversion circuit 540 
allows passage of a certain dot number of opening/clos- 
ing control signals corresponding to the tape width and 
inhibits passage of the other opening/closing control sig- 
nals. 

[01 79] In the structure of the embodiment, certain dot 
on/off signals corresponding to the tape width extracted 
from the number n of the dot on/off signals output from 
the output interface element 526 pass through the gate 
circuits 54n to the driver circuits 56n. Certain dot ele- 
ments on the thermal head 532 corresponding to the 
tape width are on/off controlled according to the dot on/ 
off information expanded in the printing buffer while the 
other dot elements are not heated at a!!. 
[01 80] The stru ctu re of th e mod ified embod i meni ac- 
tuates only the certain dot elements of the thermal head 
532 corresponding to the tape width, thus effectively 
preventing ink from being applied on a platen roller when 
a printing range is mistakenly set to be out of the tape 
existence. Even when the printing range is equal to or 
smaller than the tape width, noise generated in pixel ex- 
pansion process may change off-dot data correspond- 
ing to an area out of the predetermined range to on-dot 
data in the printing buffer. In such a case, the structure 
also prevents non-required dot elements from being 
heated, thereby protecting the platen roller from ink. 
[0181] This results in effective prevention of potential 
mechanical troubles as well as stained labels-or unde- 
sirably long labels. 

[0182] Although the printing head applied in the tape 
printing device is only a thermal transfer type so far, the 
principle of the present invention may, however, be ap- 
plicable to any printing head. The tape width information 
is detected by the sensor in the above embodiment, but 
alternatively the tape width information may be set in 
every replacement of the tape. 
[01 83] The time period of power supply to the thermal 
head 532, the applied voltage, the pulse width, or the 
pulse number may be varied according to the type of the 
tape accommodated in the tape cartridge. Alternatively, 
the torque of the stepping motor for feeding the tape may 
be adjusted according to the tape. 
[0184] Fig. 29 is a flowchart showing an example of 
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adjusting the power supply time. The CPU 521 first 
reads the type of the tape cartridge at step S800 and 
determines whether the tape in the tape cartridge is pa- 
per tape or resin tape at step S801, When the tape is 
made of paper, the program goes to step S8G2 at which 
a time period of power supply to the thermal head 532 
is set equal to a predetermined value t1 . When the resin 
tape is accommodated in the tape cartridge, on the other 
hand, the program goes to step S803 at which the time 
period of power supply is set equal to another predeter- 
mined value t2, which is greater than the predetermined 
value tl The predetermined value t1 or t2 defines the 
time period for supplying power to dot elements on the 
thermal head 532 corresponding to black dots to be 
printed. The shorter power supply time is set for the pa- 
per tape since large power may damage the paper tape 
having lower thermal conductivity. The time period of 
power supply may be varied according to the type of the 
ink ribbon other than that of the tape. 
[0185] Fig. 30 is a flowchart showing an example of 
torque variation. In this example, the CPU 521 first reads 
the type of the tape cartridge at step S820 and deter- 
mines, according to information of the tape material and 
tape width, whether the torque should be increased. 
When the torque-up is required, for example, when a 
relatively large force is required for tape feeding due to 
the large tape width or the large friction according to the 
material or surface roughness of the tape, the program 
goes to step S823 at which the pulse width of a 4-phase 
drive output of the motor driving circuit 533 is set to a 
larger value for the torque-up. When no torque-up is re- 
quired, on the other hand, the program goes to step 
S822 at which the pulse width is set to a standard value. 
The applied voltage or the number of pulses per unit 
time may be varied instead of the pulse width of the 
4-phase drive puise. 

[0186] As described above in detail, the first embodi- 
ment has a structure for reading information such as a 
tape width proper to a tape cartridge and adjusting and 
controlling a character size according to the tape width, 
a combination of a line number and a character size, 
and a feeding torque of the tape. 
[0187] The second embodiment automatically sets 
lengths of left and right margins on a label according to 
the detected tape width, and the third embodiment pro- 
hibits driving of a printing head out of the detected tape 
width. Although a series of characters are laid out within 
the tape width in the first embodiment, the essential fea- 
tures of the third embodiment processing, that is, prohi- 
bition of driving the dot elements on the thermal head 
532 out of the tape width, may preferably be combined 
with the processing of the first embodiment. When a 
large number of printing lines are specified, application 
of even a minimum character size makes the printing 
range out of the tape width. The structure of the third 
embodiment is effective in such a case. Since there may 
be potential mistake or noise generation during dot ex- 
pansion of the series of characters in the text area, the 



structure of the fourth embodiment which can securely 
prevent ink from being undesirably applied on a platen 
roller is preferably combined with the principle of the first 
embodiment. 

5 [0188] There may be many changes, modifications, 
and alterations without departing from the scope of the 
invention, and it is thereby clearly understood that the 
above embodiments are only illustrative and not restric- 
tive in any sense. The scope of the present invention is 

■to only limited by the terms of the appended claims. 



Claims 

is 1. A tape cartridge (10) accommodating a tape (T) and 
detachably receivable in a tape printing device (1) 
for printing a desirable series of characters on said 
tape (T), 

said tape cartridge (10) comprising: 

20 

a characteristic element (18K) formed on the 
tape cartridge (10) storing specific information 
relating to said tape (T) in a certain form read- 
able by said tape printing device (1), cfiarac- 
25 terised by 

the characteristic element (18K) comprising 
three detection holes (18Ka; 18Kb; 18Kc) ar- 
ranged in a triangular configuration. 

30 2. A tape cartridge (10) in accordance with claim 1, 
wherein said characteristic element (18K) is me- 
chanically readable by said tape printing device (1 ), 

3. A tape cartridge (10) in accordance with claim 2, 
35 wherein said characteristic element (1 8K) allows a 

type of said tape cartridge (10) to be discriminated 
through observation with the naked eye. 

4. A tape cartridge (10) in accordance with claim 1, 
40 wherein said characteristic element (18K) stores 

said specific information relating to said tape (T) as 
magnetic data. 

5. A tape cartridge (10) in accordance with claim 1, 
45 wherein said specific information relating to said 

tape (T) stored by said characteristic element (18K) 
comprises a width of said tape (T). 

6. A tape cartridge (10) in accordance with claim 5, 
so wherein the depths of the detection holes (18Ka; 

18Kb; 18Kc) are related to the width of said tape (T). 

7. Atape printing device (1 ) for printing a desirable se- 
ries of characters on a tape (T) and a tape cartridge 

55 (10) as claimed in claim 1 with the tape (T) accom- 
modated therein, the tape printing device (11) de- 
tachably receiving the tape cartridge (10), 

said tape printing device (1) comprising: 
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input means (50C) for inputting said desirable 
series of characters, 

characteristic element recognition means (102) 
for recognizing the characteristic element (1 8K) 
provided on said tape cartridge (10); and 
character series modification means for modi- 
fying and printing said desirable series of char- 
acters input by said input means (50C) based 
on results of said recognition by said character- 
istic element recognition means (102). 



Patentanspriiche 

1. Bandkassette (10), die ein Band (T) enihalt und ab- 
nehmbar bzw. auswechselbar aufnehmbar in einer 
Banddruckvorrichtung (1) ist, urn eine gewunschte 
Reihe von Zeichen auf das Band (T) zu drucken, 
wobei die Bandkassette (10) aufweist: 

ein charakteristisches Element (18K), das auf 
der Bandkassette (10) gebildet ist und spezifi- 
sche Informationen betreffend das Band (10) in 
einer bestimmten Form, die durch die Band- 
druckvorrichtung (1) gelesen werden kann, 
speichert, dadurch gekennzeichnet, dad 

das charakteristische Elemente (18K) drei De- 
letions lecher (18Ka, 18Kb, 18Kc) hat, die in 
einem Dreieck angeordnet sind. 

2. Bandkassette (10) nach Anspruch 1, bei der das 
charakteristische Element (18K) mechanisch mit 
der Banddruckvorrichtung (1) lesbar ist. 

3. Bandkassette (10) nach Anspruch 2, bei der das 
charakteristische Element (18K) einem Typ der 
Bandkassette (10) ermoglicht, durch Betrachtung 
mit dem blofien Auge unterschieden zu werden. 

4. Bandkassette (10) nach Anspruch 1, bei der das 
charakteristische Element (18K) die spezifischen 
das Band (T) betreffenden Informationen als ma- 
gnetische Oaten speichert. 

5. Bandkassette (10) nach Anspruch 1, bei der die 
spezifischen das Band (T) betreffenden Informatio- 
nen, die durch das charakteristische Element (18K) 
gespeichert sind, eine Breite des Bandes (T) um- 
fassen. 

6. Bandkassette (1 0) nach Anspruch 5, bei der die Tie- 
fe derDetektionslocher(18Ka, 18Kb, 18Kc) mit der 
Breite des Bandes (T) in Beziehung stehen. 

7. Banddruckvorrichtung (1) zum Drucken einer ge- 
wiinschten Reihe von Zeichen auf ein Band (T) und 
eine Bandkassette (1 0) nach Anspruch 1 , mit einem 



darin enthaltenen Band (10), wobei die Banddruck- 
vorrichtung (1 1 ) die Bandkassette (10) auswechsel- 
bar aufnimmt, 

wobei die Banddruckvorrichtung (1) aufweist: 

5 

Eingabemittel (50C) zum Eingeben der ge- 
wunschten Reihe von Zeichen, 

Charakteristisches-Element-Erkennungsmit- 
10 tel (102) zum Erkennen des charakteristischen 

Elements (18K), die auf der Bandkassette (10) 
vorgesehen sind, und 

Zeichenreihen-Modifizerungsmittel zum Modi- 
is fizieren und Drucken der gewunschten Reihe 
von Zeichen, die durch die Eingabemittel (50C) 
eingegeben sind, basierend auf Ergebnissen 
der Erkennung durch die Charakteristisches- 
Element-Erkennungsmittei (102). 

20 

Revendicattons 

1. Cartouche a bande (10) recevant une bande (T) et 
25 pouvant etre recue de maniere amovible dans un 

dispositif d'impression de bande (1) pourimprimer 
une serie desiree de caracteres sur iadite bande 
CO, 

Iadite cartouche de bande (10) comprenant : 

30 

un element de caracteristique (18K) forme sur 
la cartouche a bande (10) memorisant des in- 
formations specifiques se rapportant a Iadite 
bande (T) en une certaine forme lisible par ledit 
35 dispositif d'impression de bande (1), caracte- 

risee en ce que 

I'element de caracteristique (18K) comprend 
trois trous de detection ( 1 8Ka ; 1 8Kb; 1 8Kc) dis- 
poses en une configuration triangulaire. 

40 

2. Cartouche a bande (10) selon la revendication 1, 
dans laquelle ledit element de caracteristique (18K) 
est lisible mecaniquement par ledit dispositif d'im- 
pression de bande (1). 

45 

3. Cartouche a bande (10) selon la revendication 2, 
dans laquelle ledit element de caracteristique (18K) 
permet a un type de Iadite cartouche a bande (10) 
d'etre discrimine par I'intermediaire de I'observation 

50 a i'oeil nu. 

4. Cartouche a bande (10) selon la revendication 1, 
dans laquelle (edit element de caracteristique (1 8K) 
memorise lesdites informations specifiques se rap- 

55 portant a Iadite bande (T) comme donnees magne- 
tiques. 

5. Cartouche a bande (10) selon la revendication 1, 



41 
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dans laquelle iesdites informations specifiques se 
rapportant a ladite bande (T) memorisees par ledit 
element de caracteristique (1 8K) comprennent une 
largeur de ladite bande (T). 

s 

Cartouche a bande (10) selon la revendication 5, 
dans laquelle les profondeurs des trous de detec- 
tion (18Ka ; 18Kb ; 18Kc) sont iiees a la largeur de 
ladite bande (T). 

w 

Dispositif d'impression de bande (1) pour imprimer 
une serie desiree de caracteres sur une bande (T) 
et une cartouche a bande (10) selon !a revendica- 
tion 1 , la bande (T) etant regue dans celle-ci, le dis- 
positif d'impression de bande (1 1 ) recevant de ma- 15 
niere amovible la cartouche a bande (10), 

ledit dispositif d'impression de bande (1) 
comprenant : 

un moyen d'entree (50C) pour entrer une serie 20 
de caracteres desiree, 

un moyen de reconnaissance d'eiement de ca- 
racteristique (102) pour reconnaftre I'element 
de caracteristique (18K) dispose sur ladite car- 
touche a bande (10); et 25 
un moyen de modification de serie de caracte- 
res pour modifier et imprimer ladite serie de ca- 
racteres desiree entree par ledit moyen d'en- 
tree (50C) sur la base des resultats de ladite 
reconnaissance par ledit moyen de reconnais- 30 
sance d'eiement de caracteristique (102). 
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